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Guide to the theory of prices for transport 
specialists,” 


by Jiirg NIEHANS, 


Professor at the University of Zurich. 


INTRODUCTION. 


A surprisingly large number of 
authors have written books on_ the 
economy of transport completely ignor- 
ing the assistance which the theory of 
today’s prices might have given them. 
They have either used methods relegated 
years ago to the museum of economic 
doctrines; or else they have reported 
some part of the appropriate methods 
without making use of same in the 
solution of concrete problems. In the 
first case, when the transport specialist 
is not well informed concerning the fun- 
damental ideas of the theory of prices, 
a remedy can quickly be found: all 
that is needed is to make use of one 
of the excellent introductions to the 
theory of prices which are now available. 
In the second case, when the general 
theorems of the theory of prices have 
been applied in a far from satisfying 
way to the special field of transport, it 
is harder to find a remedy through lack 


of guidance. It is therefore necessary 
to create a link between the general 
theory of prices and the economics of 
transport. This is the object of this 
present article, at least within certain 
limits, as follows : 

In the first place, we will only deal 
with the formation of the prices. We 
will not study the costs, nor the demand 
for traffic facilities (or more exactly the 
idea that transport undertakings get con- 
cerning prices and the demand for trans- 
port); we will take these as known. We 
will not deal either with the controver- 
sial question of costs in transport, nor 
that of the conditions which determine 
the demand (’). 

Secondly, we take as an example a 
transport undertaking whose sole object 
is to make as much profit as possible 
or, in the most unfavourable case, to 
reduce its losses to the minimum. We 


(1) In particular, we take it that the curves 
of costs and demand remain continuous. 


(*) The text which follows is the revised and corrected translation of the article « Preis- 
theoretischer Leitfaden fir Verkehrswissenschafier » (Schweizerisches Archiv fir Verkehrswis- 


senschaft und Verkehrspolitik, 11th year, 


theory of prices; on the ot 
of the theory of costs. 


No. 4, 


mathematical appendix; we have also left out the re | “4 
her hand, we have extended and gone further into the exposition 


1956). We have not included the lengthy 
ferences to certain special problems of the 
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are fully aware of the fact that an 
undertaking of this kind would be rather 
exceptional at the present time, but we 
have three reasons for making use of an 
example of this sort: first of all, even 
those transport undertakings which are 
more or less concerned with considera- 
tions based on the public economy fre- 
quently make their decisions, all the 
same, in the same way as an undertak- 
ing whose objective is profit; in addi- 
tion, it is impossible to appreciate in 
a satisfactory manner non-lucrative con- 
siderations of « public economy » 
except in relation to lucrative considera- 
tions; finally, it is so much more diffi- 
cult — even if it is possible — to study 
the functioning of « public economy » 
than that of private economy, that we 
must start off by supposing — if only 
for didactic reasons — that a_ profit 
making motive exists. This hypothesis 
clearly limits the question and also the 
scope of the replies. 

We will also take it that the trans- 
port undertakings have an autonomous 
price policy, i.e. they do not allow 
their prices to be dictated by an anony- 
mous market, but on the contrary, they 
exercise an essential influence on the 
prices. There is no doubt that this con- 
dition corresponds to reality at the pre- 
sent time, even if there are certain 
exceptions. 

Remembering the above stated limits, 
the question to which we propose to give 


a reply may be enunciated as follows : + 


How should a_ transport undertaking 
decide what price to ask for a given 
service in order to realise as great a 
profit as possible, once they have 
obtained a certain idea of the costs and 
the possibilities of sale? Our reply will 
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in fact consist of several partial replies, 
according to whether the undertaking 
only offers a single category of service 
or several, according to whether it has 
only one market, or several separate 
part markets, or connected part markets. 
Going from the simple to the complex, 
we are going to discuss the following 
four problems : 


I. Fundamental ratios between costs 
and demand in fixing the prices in the 
case of a transport undertaking offer- 
ing only one type of service on a single 
market; 


II. Differentiation of the prices accord- 
ing to variations in the demand, in the 
case of an undertaking offering a 
single service in several separate partial 
markets; 


III. Importance of the possible inter- 
dependence of the demand on two con- 
nected partial markets; 


IV. Effect of differences in costs on 
the prices in the case of an undertak- 
ing offering several transport services 
with different costs, i.e. an undertaking 
with multiple products. 

In each of these chapters, we will 
first of all enunciate the problem, then 
formulate a general solution, and finally 
apply this solution to the special case 
of transport. 


I. FUNDAMENTAL RATIOS BE- 
TWEEN COSTS AND DEMAND. 


A. Enunciation of the problem. 


To get a better idea of the effect 
upon the making up of the prices the 
ideas of an undertaking has about its 
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costs, on the one hand, and the demand 
for its services, on the other hand, let 
us take first of all the case of an under- 
taking offering only one product on a 
single market. For example, let us sup- 
pose a road transport undertaking always 
offering services over the same routes. 
The number of tickets which can be 
sold at different acceptable prices will 
represent the demand or, in other words, 
the sales possibilities of the undertaking. 
For each quantity of services given, it 
will be possible to evaluate the costs. As 
regards the demand, it is necessary in 
particular to know its degree of reaction 
to variations in the price. The sensiti- 
vity of the demand is generally measured 
from the increases in the services, ex- 
pressed as a percentage, which can be 
expected from a reduction of 1 % in 
the prices. 


How does a price which should show 
a maximum profit depend upon evaluat- 
ing the demand and the costs, and in 
particular, the sensitivity of the de- 
mand ? 


B. General solution. 


The general solution of this problem 
is so simple that one is tempted to call 
it banal. 


It is obviously of interest to reduce 
the price whenever the expected increase 
in traffic as a result promises to give an 
increase in receipts which will be greater 
than the resulting increased costs. On 
the contrary, it is of interest to increase 
the price every time the receipts increase 
or a fall in receipts is compensated by 
the saving in costs to be expected from 
the decline in traffic. The optimum 
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price is, therefore, achieved when for 
every reduction in prices the correspond- 
ing additional costs are greater than the 
additional receipts or for every increase 
in prices there is a greater reduction in 
the receipts than in the economy in 


expenses. 


These considerations show the path 
that must be followed in fixing the rates : 


1. A given rates structure will be 
selected as a starting point. To select 
from the start as favourable a tariff as 
possible saves trouble afterwards. In 
practice, we start with the tariff in 
force; 


2. We will take a given item of the 
tariff selected and examine whether it 
should be increased or reduced accord- 
ing to the criteria reported. If this can- 
not be decided with certainty, the price 
in question will not be altered until the 
matter comes up again. Otherwise, the 
basic tariff will be modified as a result; 


3. This process will be continued 
until there no longer remain any tariffs 
which can be modified according to the 
above criteria. 


In certain specially favourable cases, 
it is possible to proceed systematically 
and obtain the best tariffs with cer- 
tainty; this is the domain of modern 
« operational research ». In a great 
many cases, it is not possible to obtain 
this certainty with the present methods. 
However, in general, the application of 
the proposed process will make it pos- 
sible to realise considerable improve- 
ments: we do not completely achieve 
our object, but we come very close to it. 
There is no better method in existence 
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as yet for fixing a tariff which will make 
it possible to obtain a profit. 


When the improvement of the tariff 
has been finished, it will be found that 
it satisfies a simple condition: If any 
item of the tariff is slightly modified, 
the modifications in the receipts will be 
equal to the modifications in the costs. 
In the modern theory of costs, this fact 
is expressed by the following sentence : 
« The best price is that which makes 
the marginal receipts equal the marginal 
costs. There is no reason to doubt 
the exactitude of this axiom. It only 
describes, however, the final result of 
an improvement process. » 


It is not quite so simple to establish 
the ratio between the optimum price and 
the reaction of the traffic to the price. 
Obviously, a reduction in the prices is 
the more indicated the more it is likely 
to increase the receipts. But _ this 
increase in the receipts will be the greater 
as the traffic increases more quickly 
owing to the reduction in the price. 
Naturally, raising the prices produces the 
opposite reaction. Consequently, the 
optimum price is the lower (higher) as 
the traffic reveals itself to be more (less) 
sensitive to variations in prices. In the 
theory, this sensitivity (or elasticity) of 
the demand is defined by the ratio of 
variation as a percentage of the traffic 
to the variation in percentage of the 
price. 


C. Application to transport. 


The application of this general solu- 
tion to transport raises no_ particular 
problem. The empirical evaluation of 
variations in costs and demand is how- 
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ever always somewhat uncertain. But 
such problems of evaluation are not 
limited to transport; their solution is 
linked up with the statistics and eco- 
nomy of the undertaking. On the other 
hand, there is no « particular theory 
of transport prices »; it would therefore 
be erroneous to advance in this connec- 
tion affirmations which contradict the 
general solution given above. A few 
examples will make this clear. 


1. It would be false to state that 
transport prices do not depend upon 
the costs; it would also be false to take 
it that they are determined by the costs 
alone; it is clear from the general solu- 
tion that both costs and demand con- 
tribute equally to determining the opti- 
mum price, and in what way. 


2. « The upper price limit is fixed 
by what the customer is prepared to pay, 
whilst the lower limit is fixed by the 
costs. » It is time to banish this for- 
mula to the scientific museum, where 
it should have been for the last half 
century. In transport likewise, the opti- 
mum prices are clearly defined, at any 
rate under the conditions in force here. 
In addition, the appreciation of a service 
and its costs generally differ as a func- 
tion of its quantity, so that it is not pos- 
sible to precise the limits of the prices . 
sought after. 


3. It is false to state that a service is 
profitable for a transport undertaking as 
soon as the price which can be asked 
is higher than the additional cost it 
involves. The additional cost must not 
be compared with the price but with 
the additional receipt; the latter is fre- 
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quently less than the price. A service 
can therefore cease to be profitable 
although its price is higher than the addi- 
tional cost. Consequently, the prices 
of the transport services are generally 
higher than the marginal receipts. 


4. Only variations in the costs and 
receipts come into the picture. The 
costs which do not vary with the prices, 
in other words the fixed costs, do not 
matter in fixing the optimum price : 
there is no interest in knowing the 
amount of the fixed costs, nor over how 
many services they are spread and be 
in possession of the key which the 
accountants use for dividing them up. 
The only ones that count are the addi- 
tional costs which a reduction in the 
price gives rise to through the increase 
in traffic (or the saving made possible 
by an increase in the price due to the 
decrease of the traffic). The following 
remarks may clear up any misunder- 
standings on this point: 

a) By marginal costs, we must not 
think we are considering the increased 
costs due to an infinitesimal increase 
in the volume of traffic (for example a 
single additional passenger OF the cele- 
brated « ton in addition », etc.). This 
usually leads to erroneous conclusions. 
It is better to consider what will be the 
costs which depend upon the tariff mo- 
difications in question; 

b) We do not pretend in any way 
that the prices should be fixed at the 
level of the marginal costs; in general, 
they will be higher; 


c) It will be argued that by using 
the method indicated, the transport 
undertaking can only cover its variable 
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costs and not its fixed costs, and con- 
sequently, it must expect losses. This 
worry is baseless. In reality, the process 
given makes it possible to cover the costs 
in the most favourable way, taking into 
account momentary circumstances. If 
there is any loss, we can be sure that 
it is not greater, but even lower than 
that which would have occurred with 
any other price policy. In particular, 
the « covering of the fixed costs » can 
lead in reality, as is easily demonstrated, 
not to an improvement but very easily 
to a deterioration in the way the costs 
are covered. He who endeavours to fix 
the prices as a function of the total 
costs involved must therefore expect to 
obtain a less favourable covering of the 
costs than if he had left the fixed costs 
out of the picture; 


d) The foregoing considerations do 
not mean that the fixed costs are of no 
importance in the economy. On the 
contrary, they are extremely important 
in the development of the profit or loss. 
We merely mean that the fixed costs 
must not be taken into account when 
deciding the prices policy; 


e) Neglecting the fixed costs does not 
imply in any way neglecting the costs of 
the fixed installations, the costs of the 
permanent way, Stations, etc. Only 
those costs which are not affected by 
4 modification in the tariffs are fixed. 
If the reduction of a tariff makes it pos- 
sible to expect such a great increase in 
the traffic that the existing installations 
will have to be extended, it is obvious ° 
that the cost of this extension is part 
of the marginal costs which have to be 
taken into account. 
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The application of the general theory 
of prices to transport may perhaps 
upset certain conceptions that have been 
fostered in many books on_ transport. 
The solution here proposed is however 
not new in any way. It is not the pro- 
perty of the author, since it was already 
the common property of the best trea- 
tises on social economy in the years 
before the first world war. 


II. DIFFERENTIATION OF THE 
PRICES IN VIEW OF AN INDE- 
PENDENT DEMAND. 


A. Enunciation of the problem. 


So far we have taken it that the 
transport undertaking has fixed a single 
price for all its services. In reality, it 
can often improve its position by sel- 
ling similar services at different prices, 
by « differentiating » the prices. This 
differential treatment consists in sub- 
dividing the market into several partial 
markets. Let us take it provisionally 
that this dividing up is perfect, that the 
variations in prices on a partial market 
have not the least effect upon the de- 
mand in the other markets, consequently 
that the demand of a partial market is 
independent of that of the other mar- 
kets. On what criteria will the differen- 
tiation of the prices in these independent 
markets depend? What criteria deter- 
mine the extent of the differentiation ? 
As in the previous chapter, we will take 


it that it is question of an undertaking, 


offering only a single service. 


B. General solution. 


The rule valid for a single market 
also holds for each partial market: the 
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price which promises the greatest profit 
is the lower the greater the sensitivity 
of the demand. Other circumstances 
have no effect. In particular, a com- 
parison of the « predisposition to pay » 
on two partial markets does not make 
it possible to evaluate the differences in 
prices; the latter do not depend upon 
the absolute level of the « predisposition 
to pay » but upon its variation as a 
function of the quantity spent. The 
latter is measured precisely by the sensi- 
tivity of the demand. Consequently, in 
the case of independent partial markets, 
one of the prices is lower than the other 
whenever (and only in this case) the 
market in question is more Sensitive to 
variations in price than is the other. 


In general, it is only possible to 
appreciate reactions in demand by car- 
rying out special enquiries. Such en- 
quiries should be part of the most im- 
portant preparations in any revision of 
the tariffs. However, certain empirical 
rules facilitate the first steps taken: 


1. The rule of substitution: All con- 
ditions being equal moreover, the sensi- 
tivity of the demand is generally the 
greater the more easily the service in 
question can be replaced by others. For 
example, the sensitivity of the demand 
for X brand chocolate is greater than 
that of the total demand for chocolate, 
because it is easier to replace X brand 
chocolate by other brands, whereas cho- 
colate in general could not be replaced 
so easily by an other commodity. It 
can also be said that X brand chocolate 
is « more subject to vigorous competi- 
tion » by other brands than is chocolate 
in general by confectionery or cigarettes; 
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2. The « rule of supplements » : The 
sensitivity of demand for a service is 
the smaller — all other conditions being 
equal moreover — as the supplements 
to the service in question (i.e. the other 
services which are used with it) are the 
greater. If possibilities of substitution 
increase sensitivity of demand, the 
existence of supplementary services re- 
duces it; 


3. A « rule of incomes » has also 
been sought which would link up sensi- 
tivity of demand with the incomes of 
consumers. All that can be stated in 
this connection is that the sensitivity of 
demand to variations in price is reduced 
when the income of the consumer is 
increased, whenever the sensitivity of 
demand to variations in income increases 
with an increase in prices. This com- 
plicated rule does not teach us a great 
deal. It shows that we cannot count 
upon a reduction in sensitivity simply 
because incomes increase. It can be 
admitted that there is less budgeting 
« down to the last cent » as incomes 
increase and consequently the sensitivity 
to prices decreases. But this rule is 
less trustworthy than the previous ones. 


These three empiricial rules make it 
possible to form a first idea of the fund- 
amental problems of differentiation aris- 
ing in transport. 


C. Application to transport. 


In no other field do differentiations 
of prices play so great a role as in trans- 
port. We cannot go into them all. We 
will simply show how these measures 
result from the general rules of differ- 
entiation. 
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1. Ad valorem tariffs. « All condi- 
tions being equal, the price of transport 
is the higher when the specific value of 
the goods transported is high. » The 
exactitude of this principle and its limits 
depend directly upon the « rule of sup- 
plements ». Let us take goods X to 
destination B, divided into two parts : 
on the one hand, the goods X at the 
starting point A, on the other hand, 
the transport from A to B. According 
to the rule of supplements, the best 
price of transport is the higher, the 
greater the supplement to the transpoit, 
and consequently the higher the value 
of the goods at the starting point A. 
The desire to make a profit also leads 
to ad valorem tariffs; consequently, it 
is not necessary to refer to considerations 
of public economy in order to justify 
this. 


This rule is also valid in the case 
of passenger transport. Most often it 
is not possible to reap the advantages 
expected from a journey (holiday, pro- 
fit, etc.) without other expenditures in 
addition to the cost of travelling (board 
and lodging, etc.). The price of trans- 
port will therefore be the higher as these 
supplementary costs are higher, and vice 
versa. Consequently, return tickets for 
limited periods for short distance excur- 
sions, sporting events, exhibitions, etc., 
are often cheaper than those having a 
longer period of validity. If it is admit- 
ted that passengers in the higher classes 
make relatively higher supplementary 
expenses, it must be concluded that the 
difference between the classes should 
be greater than the differences in cost. 
Finally, in the case of single journeys 
(moves, very long holidays), supple- 
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mentary costs often play a very import- 
ant part, which contributes towards jus- 
tifying the reduced price for return 
tickets compared with two single tickets. 


2. Competitive tariffs. — According 
to the principles of competitive tariffs, 
the price of a transport is fixed the 
lower the greater the competition. The 
amount of competition is simply a 
measure of the facility with which the 
transport in question can be replaced; 
this principle is therefore only an appli- 
cation of the rule of substitution. <A 
transport service can be replaced in two 
ways : on the one hand, the same goods 
can be carried by a competing method 
of transport; on the other hand, the 
goods to be transported can be replaced 
by others. Sugar beet can be sent by 
road instead of by rail; or cane sugar 
can take the place of beet sugar. The 
tariff will therefore be the lower accord- 
ing to the ease with which the transport 
can be replaced, on the one hand, and 
the goods substituted by others, on the 
other hand. 


The last years have appreciably mo- 
dified the relative value of the two com- 
ponents : when the railway had a « mo- 
nopoly », the rule of supplements and 
with it the ad valorem. tariffs reigned 
supreme; the development of the motor 
vehicle and the aeroplane have brought 
the rule of substitution to the fore. The 
tariffs, which do not as yet reflect this 


change, are therefore no longer the best . 


today. 


3. Tariffs based on the distance. — 
Are there circumstances enabling one to 
conclude, that for equal costs, the best 
transport price increases or decreases 
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in general with the increase in the 
distance ? (‘). The general differential 
rules give a reply lacking in precision. 
It is often possible to replace transport 
over short distances more easily than 
long distance transport; instead of going 
by train, a small journey can be made 
on foot, by bicycle, horse vehicle or 
motor vehicle; in these cases the best 
price increases with the distance, in 
conformity with the rule of substitution. 
But the contrary may also be true: two 
transport undertakings may be competing 
against each other for the long distance 
services but not the short (the railway 
and navigation services between the two 
coasts of America). In this case, a 
transport undertaking may charge less 
for long distance transport than for 
short distance. According to the struc- 
ture of production, the competition be- 
tween different goods to be carried may 
have the same consequences as competi- 
tion between different methods of trans- 
port. The short distance transport need 
not necessarily therefore be cheaper than 
the long distance transport. An ana- 
lysis of each service will show if the 
sensitivity of demand increases or dimi- 
nishes with the distance. Any valid 
judgement on tariffs based on distance 
therefore requires a thorough knowledge 
of the transport system and the struc- 
ture of production. 


4. Tariffs according to income. — It 
would be pleasant to be able to admit 


(1) It should be added that : 1) provisionally, 
it is only question of a staging of the prices 
as a function of the demand; the differences 
in costs will be discussed later; 2) the stages in 
question do not concern the price per kilo- 
metre but the act of transport. 
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that the elasticity of demand decreases 
as the income increases. An empirical 
rule of this kind would justify the most 
varied price differentiations (transport of 
emigrants and natives, cheap workmen's 
tickets, reductions for soldiers and fami- 
lies). It can be admitted that a low 
income encourages budgeting down to 
the last cent. But this hypothesis must 
be verified; that is why it cannot be 
used as a solid basis on which to judge 
tariff measures. Here again, account 
must be taken of the elasticity in each 
particular case. 


Ill. DIFFERENTIATION OF THE 
PRICES IN CONNECTION WITH 
LINKED UP DEMANDS. 


A. Enunciation of the problem. 


In the previous discussion, we admit- 
ted the hypothesis of independent mar- 
kets; the demand on one partial market 
was not influenced by variations in 
prices on another partial market. This 
condition often corresponds to reality: 
the quantity of sugar beet to be trans- 
ported is hardly affected by a modifica- 
tion in the tariffs applicable to spare 
parts for aeroplanes. It may happen, 
however, that the above condition does 
not correspond to reality. A modifica- 
tion in the rates for coal may very well 
have repercussions on the demand for 
transport for iron ore or coke; a modifi- 
cation in the prices of ordinary return 
tickets may have repercussions on the 
demand for cheap Sunday tickets, etc. 
The demand on one partial market does 
not only depend upon the price on this 
market, but also on the price on other 
partial markets. We must now consider 
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the effects of this interdependence of 
demands. We will continue to suppose 
that it is question of an undertaking 
offering only one service; differences in 
costs play no part. 


B. General solution. 


The best price on each partial market 
is the lower the greater the sensitivity 
of demand on this market. In addition, 
on interdependent partial markets, the 
repercussions on the other partial mar- 
kets have their effect. The price on 
the partial market A is the lower as: 


1) the partial markets on which the 
demand increases as the price A is 
reduced are more numerous and more 
important, and the greater their reaction; 


2) the partial markets where the de- 
mand decreases when the price A is 
reduced are less numerous and less im- 
portant, and their reactions are less. 


It is not possible to ascertain and 
verify this rule without the aid of ma- 
thematics. Its truth is however obvious 
intuitively. The advantage of a reduc- 
tion in price on the partial market A 
is the greater when it also increases the 
demand on the other partial markets on 
which the prices remain unaltered. On 
the contrary, the advantage is reduced 
when the demand on other partial mar- 
kets falls off simultaneously. 


This supplementary rule can be sim- 
plified by means of the two ideas already 
mentioned. The other transport services 
the quantity of which is increased when 
the cost of the service A is reduced are 
in effect supplements; the transport ser- 
vices the quantity of which falls off 
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are substitutable services. Therefore the 
price of the transport service A will be 
the lower as: 


1) the supplementary services of the 
same transport undertaking are more 
numerous, more important and more 
sensitive; 


2) the services of the same transport 
undertaking which can be substituted 
are rarer, less important and less sen- 
sitive. 


Wherever supplements and substitutes 
play a part in the programme of the 
services offered by the same undertaking, 
this supplementary rule must be taken 
into account. However, a certain reserv- 
ation must be made. As the rules for- 
mulated for differentiation in the case 
of interdependent demands are only 
valid when substitute services predo- 
minate amongst the services of the same 
transport undertaking. This should be 
the normal case. If the supplementary 
services predominate, the rules may be 
reversed, often with paradoxical con- 
sequences. 


C. Application to transport. 


First example. — A bus service links 
up places A, B and C. A railway line 
competes with the bus between A and B, 
but not between B and C: 


It is admitted that in view of the 
tariff regulations, the bus fares be- 
tween A and C are equal to the sum 
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of the two part sections A-B and B-C. 
What fares shall be charged on these 
two part sections? According to the 
rule of substitution, the bus service will 
fix lower fares for the competitive sec- 
tion A-B than for the non- competitive 
section B-C. However, the two sections 
constitute a supplement for the pas- 
sengers between A and C; reduced fares 
on the first section will also increase 
the traffic on the second section. In 
conformity with the rule of supplements, 
the result is a supplementary reduction 
of the fare for the section between A 
and B. 


Second example. — A railway line 
from A to B, an industrial centre, is 
competed against by a canal; another 
line of the same undertaking from C 
to B does not suffer from any compe- 
tition : 


~~ 


According to the rule of substitution, 
the railway tariffs, for example for the 
transport of coal, should be differen- 
tiated in favour of the section where 
there is competition. If coal is also 
carried from C to B, the quantities car- 
ried on this line will decline, as well 
as the receipts, owing to the reduced 
rates for coal coming from A; this is 
not an argument in favour of a differen- 
tiation in prices. On the other hand, if 
the iron ore which has to be dealt with 
with the coal at B comes from C, the 
two lines are supplementary, and the 
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differentiation of prices in favour of 
A-B will be strengthened as in the first 
example. 


Third example. — A railway under- 
taking charges higher prices for first class 
passengers; it must take into account 
the fact that any increases in these prices 
may reduce the demand for first class 
travel, in particular by passengers chang- 
ing class. However, the change over to 
second class is not an absolute loss, 
since it increases the second class traffic 
and receipts; the two classes are there- 
fore substitutable. The difference be- 
tween the tariffs for the two classes can 
only be determined by taking these two 
factors into account. 


IV. EFFECT OF DIFFERENCES 
IN COSTS. 


A. Enunciation of the problem. 


The foregoing study is valid solely 
in the case of an undertaking offering 
only one service; it is therefore only 
valid on condition that all the services 
offered appear identical to those who 
offer them, i.e. they can be exchanged 
at will, without modifying the costs. It 
may happen that on occasion this condi- 
tion is fulfilled in the case of transport, 
for example in the case of a pipe-line 
carrying exclusively petrol from A to B. 
But generally a transport undertaking 
offers a great number of varied services. 
The cost of two kilometric tons varies 
according to the route, the time of day, 
the season, the category of goods, the 
quantity of goods, the speed, the type 
of vehicle, etc., to such an extent that 
these kilometric tons no longer have 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


1671 


anything in common bar their names, 
just as quills may be either pens or 
feathers; in certain cases the costs differ 
by as much as 1 to 100. In addition, 
the number of transport services is 
very great; it will give us some idea 
when we remember that there are nearly 
320 000 different services on the Swiss 
Federal Railways between the 800 sta- 
tions available for passenger services. A 
transport undertaking is distinguished 
therefore by its very marked character 
of an undertaking offering multiple pro- 
ducts; in practically no other economic 
field is the character of a multiple pro- 
duct undertaking so pronounced or of 
such fundamental importance as in the 
case of transport. The fiction of stating 
that a transport undertaking only offers 
services of the same kind, for example 
homogeneous kilometric toms, can be 
very useful from the didactic point of 
view; it is sterile in the case of empirical 
studies; in fact it is even a source of 
error in many cases. The « specialisa- 
tion » of the prices according to the type 
of service offered must therefore be 
added to the « differentiation » of the 
prices according to the demand. On 
what do the differences of prices in 
the case of an undertaking offering mul- 
tiple products which is endeavouring to 
obtain a profit on interdependent mar- 
kets depend ? 


B. General solution. 


All the determining factors in the case 
of an undertaking offering only one ser- 
vice continue to play a part when 
it is question of an undertaking offering 
multiple products; but the differences in 
the cost of the various services lead to 
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supplementary differences of price. It 
is necessary to define the influence of 
this new factor. 


Neither the « complete » costs of the 
different services (including part of the 
fixed costs), nor the variable average 
cost are of importance, but rather the 
additional cost which must be expected 
when increasing the quantity produced, 
in other words the costs which might be 
saved were the supplementary production 
in question given up (see above, sec- 
uceray IC, aay 


To fix the price p, for the service A, 
it is necessary to take into account not 
only the marginal costs of this service A, 
but also that of its supplementary and 
substitute services, to the extent to 
which they are offered by the same 
undertaking. When op, falls, three 
groups of costs must be considered : 


1) the supplementary costs occasioned 
by the increase in the quantity of the 
services A themselves; 


2) the supplementary costs occasion- 
ed by the increase in the quantity of 
supplementary services for which the 
demand increases when p, falls; 


3) the costs saved by the reduction 
in the quantity of the substitutes for A. 


The total effect of the costs on the 
price is the result of these three consti- 
tuants. 
port service A, compared with the prices 
of the other services, is therefore the 
lower as: 


1) the direct marginal costs of A are 
lower; 
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2) the marginal costs of its supple- 
ments are lower; and 


3) the marginal costs of its substitutes 
are higher; 


compared with those of the other trans- 
port services. We will continue to sup- 
pose that the substitute connections pre- 
dominate over the supplements. 


The marginal costs of the different 
services of a multiple product undertak- 
ing are generally interdependent. Two 
cases must be distinguished: if the pro- 
duction of one of the services makes the 
other more difficult, we speak of alterna- 
tive products; the marginal costs of the 
one are the higher as the quantity of 
the other is the greater. If the produc- 
tion of one service facilitates the other, 
the two services are linked products; the 
marginal costs of one service become 
smaller as the quantity of the other 
increases. 


C. Application to transport. 


We have stressed the importance of 
direct marginal costs in fixing prices in 
transport: all differences of speed, user 
of the available capacity, distance, types 
of goods, vehicles, days and _ season, 
route, etc., may modify the costs and 
consequently the prices. We will men- 
tion two particularly important cases as 
an example : 


1) Tariffs based on the distance. — 
As regards the demand, there is therefore 
no reason to require a higher price in 
the case of long distance transport than 
transport over small distances (see above 
under If,C.3). However, as regards 
costs, there may be some reason for 
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doing this. However, to try and ascer- 
tain the cost of « one additional kilo- 
metre » is a sterile undertaking which 
may lead to errors. Another reason 
seems to us conclusive. If long distance 
transport was offered at the same price 
as short distance transport (single tariff), 
the geographical distribution of produc- 
tion and consumption would be com- 
pletely modified : long distance transport 
would increase and the weight of short 
distance transport decline. Consequently, 
the demand for transport services and 
the cost of transport would increase. 
The increase in the transport price with 
the distance fights against such an 
increase in the demand for transport and 
in its cost. From the point of view of 
cost, a transport undertaking derives an 
advantage from making long distance 
traffic pay more than short distance 
traffic. The advantage is the greater 
the more extensive the system (’). 


Should the price of transport increase 
with the distance in a proportional man- 
ner, either up or down? An analysis 
of the costs shows that in general a 
decreasing tariff seems appropriate. The 
terminal costs which are independent of 
the distance represent in effect an im- 
portant part of the total costs. In most 
cases, it is more advantageous for a 
transport undertaking to carry a single 
consignment 500 miles than 100 con- 
signments 5S miles. A rational tariff 


(1) On a small system, this advantage may 
be much reduced. For example, no one is 
ready to cross a large town several times a 
day unless they have the time. A gradation 
of the tariff would therefore have little effect 
upon the demand. Consequently, a metropo- 
litan railway has no great interest in differen- 
tiating its prices as a function of the distance. 
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drawn up with the object of making a 
profit must therefore take such dif- 
ferences of cost into account. This can 
be done by making a distinction in the 
tariff, between the consigning costs and 
a rate proportional to the distance, or 
else by adopting greatly reduced rates 
for long distances. 

Should rates reduced according to 
the distance be adopted when the ter- 
minal costs have already been adequa- 
tely taken into account in the consigning 
costs? There is no set reply to this 
question; the special characteristics of 
the system in question are the determin- 
ing factors. 


2) Quantity rebates. — Quantity re- 
bates give rise to similar considerations. 
What involves a transport undertaking 
in costs is first of all the movement of 
its own vehicles, whether loaded or 
empty. The supplementary costs for a 
million kilometric tons will therefore be 
the smaller as the vehicle-kilometres are 
the lower. Therefore, the decisive mar- 
ginal costs from the point of view of 
the price policy will be the smaller, the 
better the vehicles are used. Conse- 
quently, the tariffs must be reduced as 
a function of the user of the available 
capacity. To do this, quantity rebates 
must in fact be offered. (In addition, a 
study should be made to see whether 
inevitable light runs should be taken into 
account in the tariffs.) 

As soon as the indirect costs begin 
to come into the picture side by side with 
the direct marginal costs, things become 
more complicated. Two oher examples 
will show this : 


3) Linked products. — ‘There is an 
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empirical rule in the case of maritime 
transport, accompanied it is true by 
numerous exceptions: « Freights shall 
be the higher in the one direction as 
demand is lower in the other direction, 
so that the freight rates for the two 
directions vary inversely » (‘). Trans- 
port in the two directions, for example 
from the Channel ports to South Amer- 
ica and vice versa are linked products 
for the ship companies, so that a decline 
in the volume to be carried in one 
direction increases the marginal costs 
and consequently the price in the other 
direction. 


4) Alternative products. — As the 
different trains on a given line are altern- 
ative products, the marginal costs will 
be higher on lines already having a con- 
siderable traffic than on lines whose 
capacity is less well used. Consequently, 
it might be wise to differentiate the prices 
as a function of the density of traffic or 
more accurately according to the degree 
of user of the capaciy of the line (°). 

In a very general way, differentiating 
the prices of transport as a function of 
the costs (marginal) contributes towards 
reducing the total cost for the transport. 
This differentiation of prices is there- 


() Lewis : « Overhead Costs », London, 
1949, p. 96. 

(2) However, the opposite argument is some- 
times heard: « The costs are spread over more 


units, the better the user of the available capa- 
city; consequently the unit cost is reduced. 
To take the cost into account, the prices should 
therefore be lowered on well used routes and 
raised on poorly used one. » In this argu- 
ment, it is forgotten that it is not a question 
of allocated average costs. Only the supple- 
mentary costs or savings, which depend upon 
a modification of the tariffs, are determining 
factors (see above, under CTI 4). 
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fore not only useful when it is question 
of making a profit, but also fulfils an 
important function from the point of 
view of the national economy. When 
we get the impression that the volume 
of transport needed by a given economy 
is exaggerated, we must ask ourselves 
first of all if the tariffs do not take into 
account the differences in the marginal 
costs to a sufficient extent. 


CONCLUSION. 


In the foregoing discussion, we have 
made abstraction of the costs due to the 
increasing differentiation, the dividing 
up, the refinement and the complica- 
tion of the tariff system. We have 
admitted that the most bizarre confusion 
in rates presents no inconvenience rela- 
tively to the application of a single price. 
We have admitted that the transport 
undertaking should take into account, 
by a differentiation of price, all dif- 
ferences in the sensitivity of demand, 
and all differences in costs; as why 
should it not do so if this differentia- 
tion does not cost anything ? 


In reality, the cost of differentiation 
of prices is not insignificant. We have 
only to think of the cost of getting out 
and printing the voluminous tariffs, the 
continual modifications thereto, the cost 
due to loss of time and mistakes in using 
them and the extremely costly results of 
putting the public in a bad temper from 
losing time and money and their dislike 
of constant changes in the tariffs, the 
instability of the tariffs, the concessions 
granted to certain persons or regions, ete. 
The history of the American Railways 
in the 19th. Century seems to show that 
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exaggerated individualism of the tariffs, 
far from resulting in higher profits, 
makes it impossible to achieve any 
reasonable prices policy and presents 
all the drawbacks of an oriental bazaar. 
Certain legal regulations have been 
added to these drawbacks: the forbid- 
ding of rebates and other limitations to 
the differentiation of prices imposed by 
the obligation to obtain legal ratifica- 
tion of the tariffs. Like numerous other 
branches of the public economy, the 
transport undertakings are giving up tak- 
ing into account the numerous dif- 
ferences in demand and cost in their 
prices policy; they are accustomed to 
dealing in the same manner with ser- 
vices having altogether different mar- 
ginal costs and partial markets working 
in quite different ways. They fix iden- 
tical prices for identical distances, what- 
ever the route; they do not apply dif- 
ferent prices according to the time of 
day or season. In such cases, we might 
call it a generalised prices policy or a 
grouped prices policy (in contradistinc- 
tion to a differentiated prices policy 
according to demand and specialised 
according to costs). 


A grouped prices policy presents two 
problems: apart from legal obligations 
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in the matter, what differences in costs 
and demand are to be taken into 
account in fixing the prices? What ser- 
vices can be grouped together to be 
dealt with in an identical manner (« for- 
mal » tariffs)? On the other hand, it 
is necessary to determine the price level 
to be applied in each group or each 
class of tariffs (« material » tariffs). A 
complete solution to the problem of 
grouped prices requires the formal and 
material problems to be dealt with in 
close liaison. 


The second of these two problems 
may be solved today. In fact, all the 
rules given above for particular transport 
services can be applied without diffi- 
culty to the classes of tariffs in ques- 
tion. On the other hand, there are no 
rules as yet for formal tariffs. We can 
only repeat a very banal truth: several 
different transport services must be com- 
bined into a single tariff class if the 
advantages offered by so doing are 
greater than the drawbacks entailed. 
The theory of prices cannot offer any 
guidance in the matter. We will there- 
fore conclude our summary by calling 
to mind the fact that a great deal still 


remains to be done. 
April 1958. 
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The KLL-Express. 


Swedish light metal train, 


by Erik AspENBERG, Linképing. 


(Eisenbahntechnische Rundschau, 


No. 9, September 1957.) 


Following the trend toward modern, comfortable, light weight passenger cars, Swedish 
engineers have designed a short and low type of coach, several prototypes of which have 


been tested for their running characteristics under actual operating conditions. 


The fol- 


lowing article deals with the principles to be considered for the design of this type of 
railway vehicles, the locomotives required, the special features of the cars, such as the 
running gear, and tells about the results of test runs. 


POSITION OF THE PROBLEM. 


There is no doubt that railway passenger 
traffic has suffered severe losses through the 
competition of other methods of transport, 
especially the automobile. The number of 
passengers who make use of the trains, 
especially for short runs and on the se- 
condary lines through sparsely populated 
districts, has greatly declined. Conse- 
quently, at the present time, it is the long 
distance traffic which should procure the 
best financial returns for the railway. In 
Sweden the transport of passengers by 
ordinary or express trains for distances of 
100 km (62 miles) and over is in fact the 
essential economic basis of the whole of 
the passenger traffic. 

Throughout the world, railways are find- 
ing themselves faced with this same prob- 
lem of conserving and improying their fi- 
nancial strength. Its solution is helped by 
making railway travel as attractive as pos- 
sible to the passenger and offering him fast, 
comfortable, up-to-date transport at the 
lowest possible rates. All efforts tend above, 
all towards the development and improve- 
ment of the long distance traffic, and many 
methods have already been tried to increase 
its competitive power. The undoubted 
advantage of the private vehicle, freedom 
to choose the hour of departure by the 
driver and his travelling companion can, 


undoubtedly be effectively 
running small additional 
express services. Special stress must be laid 
on the features of railway travel: high 
speeds, punctuality, comfort, together with 
the possibility of having a meal, or making 
use of a couchette or sleeping berth. 

Whathever methods are adopted to in- 
crease the traffic and obtain higher receipts, 
the question of the vehicles used is and 
must be of capital importance. What 
economic considerations would make advis- 
able today is impossible in many cases by 
the very nature of railway vehicles, so that 
it is not possible to give the public the 
fast trains of average length with up-to- 
date interior arrangements for which they 
are asking more and more. The principal 
dimensions fixed for railway vehicles and 
their arrangement has been unchanged for 
many years and leads to heavy and costly 
vehicles. If the level of perfection attained 
with other methods of transport is com- 
pared with an ordinary passenger train, it 
is not possible to claim that the train is 
an example of the most recent progress. 
The objective should be to make faster, 
lighter and more attractive passenger trains 
at a lower cost. 

Important technical considerations also 
favour the adoption of new ideas in the 
construction of railway vehicles. | Each 
method of transport should be adapted to 
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Fig. 1. — Longitudinal, in section and in plan, view of the KLL-Express made up of 10 coaches, with locomotive. 
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the special characteristics of the commodity 
to be carried. If we look upon the pas- 
senger as one such commodity, it can truth- 
fully be said that it is a bulky commodity, 
the more so as the more space is allowed per 
passenger. Consequently, the draughtsman 
should pay particular attention to the weight 
of the vehicle. The usual weight per seat 
at the present time could be appreciably 
reduced without any harmful effects upon 
running quality and safety. It is therefore 
possible and necessary to design definitely 
lighter railway vehicles, in order to obtain 
tangible results therefrom. ‘The wear of 
the wheels, the bearings and other moving 
parts would be less, the construction of the 
coaches takes less materials, and purchase 
costs may be reduced. The train load being 
reduced, the locomotive may be lighter and 
consequently cheaper. ‘The reduction in 
the axle loads has fortunate repercussions 
upon the wear and maintenance of the 
track. 


One particularly out-of-date feature of 
the present coaches is their relatively high 
floor level. On the Swedish State Railways, 
most of the platforms are 380 mm (14.96 in.) 
above rail level. Coaches should therefore 
be designed within one step of acceptable 
dimensions sufficient to bridge the dif- 
ference in level between the platform and 
floor. With the present coaches, the pas- 
senger has to climb up three high steps 
which are not very convenient. 


TRIALS IN OTHER COUNTRIES. 


The above considerations led to the 
designing of a series of new types of ve- 
hicles which’ have all undergone trials in 
other countries. The first example of 
these is the Talgo train put into service in 
Spain in 1950, and the similar articulated 
automotor German train built in L953;naS 
well as the American versions of the ‘Talgo 
train, the « X Train’ » and the « Aero- 
train ». The common features of all these 
trains are: reduced weight, low height of 
the vehicles, low centre of gravity, and in 
addition considerably reduced length of 
the passenger coaches in order to make it 
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easier to solve the problems arising from 
the design and facilitate manufacture. 


THE SWEDISH KLL-EXPRESS. 


Bases of the project. 


The trains of this type designed in other 
countries are exclusively trains of fixed and 
invariable length; they consist of several 
passenger coaches forming a permanent 
unit. In certain cases, these trains can 
only run in one direction. These draw- 
backs make it difficult to shunt the trains 
in the stations, make it impossible to meet 
any demands of the operating department 
requiring modification of the length and 


STBY 


Fig. 2. — 
of an 


Comparison 
ordinary 


composition of the trains, and make the 
question of turning them round at dead- 
end stations a serious problem.  In_ the 
review Teknisk Tidskrift, No. 3, 1952, there 
was published a project for building a 
train based in a general way upon the 
technical characteristics of trains of this 
type built in other countries, but avoiding 
the above mentioned drawbacks. The train 
was designed essentially to meet Swedish 
conditions. Its coaches are short, low and 
light. The initials of the Swedish words 
— kort, lag and latt — gave this design its 
name : KLL-Express. 
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The KLL-Express is made up of single 
coaches coupled together by a central auto- 
matic coupling. Each coach of the train 
in question has two axles, or rather four 
wheels, turning freely in pairs on a 
rigid axle. The different coaches can be 
coupled up or uncoupled at will, and can 
run in both directions. All the coaches 
have the same leading dimensions and can 
be fitted out as day coaches or sleeping 


cars — with a division into classes corres- 
ponding to the needs of each particular 
case — mail coaches, luggage vans, etc. 


The train is coupled up to a specially suit- 
able locomotive. 

The general design of the KLL-Express 
was given to the « A. B. Svenska Jarnvags- 


-2350 —— 
—$=<— 


the 
express coach 


transversal sections 
and a KL ~coach. 


verksatderna », Linképing works. After a 
very thorough study of the projects, they 
decided to build three prototype coaches 
which were completed in January 1956 and 
put under trial in specially composed trains 
of the Swedish State Railways. The con- 
struction of these coaches had as its main 
object to make a thorough trial of the 
running gear, suspension and brakes. These 
parts were therefore fully finished, whilst 
the body only consisted of a metal frame- 
work and outer doors without any interior 
finish. ‘To obtain the calculated tare, use 
was made of ballast of a weight correspond- 
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ing to the missing fittings. One coach, 
whose running qualities was the subject of 
a special study was given an additional 
quantity of ballast corresponding to the 
weight of the passengers, placed at the 
exact level of the centre of gravity. 

As the coaches were not fitted with the 
usual buffing and drawgear, but with cen- 
tral couplings, a special type of wagon 
fitted with the two types of coupling was 
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used during the trials between the KLL 
coaches and the locomotive. 


General particulars 
relative to the KLL coaches. 


The KLL coaches are very unlike the 
usual passenger coaches on account of their 
particularly low and light design (fig. 2). 
The leading dimensions and weights show 
this very clearly : 


KLL coach Express coach 


present 2nd class 


Poa eee El 


Length over buffers 

Width of the coach 

Height of coach above rail level . 

Height of floor above rail level. 

Height of centre of gravity above rail level . 
Tare of the coach 

Number of seats . 


Weight per seat 


The low entrance height, the greatly 
lowered centre of gravity and considerable 
improvement in the weight per seat which 
is less than half that of the old metal 
coaches, will be noticed in particular. All 
these qualities must be considered essential 
in designing modern coaches. 


The body of the coach. 


The body consists of a steel framework 
of main members with a spot welded outer 
casing giving a smooth exterior to the 
vehicle. The longitudes are arranged at 
the bottom of the body and below the 
curved roof and in conjunction with the 
shell stiffen the vehicle to such an extent 
that it can withstand thrusts of 150) 1: 
The ends are strengthened by lateral stif- 


11.4 m (37.4 ft) PASS TNE 329) 


3.14m (10.3 ft) 3.14m (10.3 ft) 


3.15 m (10.33 ft) 


4.07 m (13.35 ft) 


0.57 m ( 1.87 ft) 1.26 m ( 4.03 ft) 


1.1 m ( 3.60 ft) 1.9 m ( 6.23 ft) 
OF 3) ie 


40 78 


feners which distribute any possible shear- 
ing loads between the lateral braces. 

The three prototype coaches are abso- 
lutely identical in construction. For each 
type of KLL coach the same body frame- 
work is used, apart from the dimensions 
of the windows, the wall covering, etc. 
(fig. 3 and 4). So far only the bare frame 
has been the subject of trials, putting off 
till later the interior arrangement, as the 
fittings as well as other components will 
naturally be different from those used in 
the ordinary coaches; however they will not 
give rise to any particularly difficult tech- 
nical problems. Naturally, the coaches will 
be equipped with every possible con- 
venience as regards the interior arrange- 
ment, the heating and ventilation, the light- 
ing and sound proofing. 
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Running gear. 


The specially remarkable part of the new 
type of coach is the running gear 
brake — as 


axles, 


wheels and well as the 
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riding up on the rail, the fitting of axle 
guides was essential. The wheels are there- 
fore fitted on tubular carrying axles, which 
These axles are connected 


do not turn. 


Figg: 


AW 


Suspension and coupling designed for these 
coaches (fig. 5 and 6). With a wheelbase 
eh S . ; 
of 9.6 m (31.49 ft.) and the resulting risk 
of derailment on curves owing to the wheel 


— The three prototype coaches during a trial on the 
in the spring of 1956. 


line 


The prototype KLL coaches at a platform. 


together by means of a longitudinal tube 
and form a whole with the central cou- 
pling. When two coaches are coupled 
together, and as the central couplings used 
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Fig. 5. — KLL running gear with central coupling and brake rigging 
included. 


Fig. 6. — Coupled running gear. 


for this purpose have very little play, the 
pairs of axles assembled in this way form 
a bogie of the ordinary type. Each end 
of the coach thus rests on its own running 
gear, by means of rubber buffers fitted 
outside the wheels, and each bogie formed 


of two running gears automatically inscribes 
itself. to the curvature of the track when 
running through curves (fig. 7). The trac- 
tive and compression stresses arising be- 
tween the coaches are transmitted to a 
rod fixed at one of its ends to the centre 
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and back of the coupling, and at the other 
to the frame of the body beyond the run- 
ning gear. As a result the tractive and 
compression efforts are not transmitted to 
the running gear. 

The locomotive is coupled up in the 
same way to the front running gear of the 
first coach. For this purpose, in the case 
of a bogie locomotive, the bogie frame, or 
any other part showing the minimum trans- 
versal displacement during running is fit- 
ted with a traction bar equipped with the 
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body rests outside the wheels, the rubber 
buffers exercising a powerful recall action 
which prevents any horizontal movement of 
the axle. If necessary, shock absorbers can 
also be provided to damp out these oscil- 
lations. To assure that the last pair of 
wheels will run smoothly, the brake is put 
out of circuit by means of an_ isolating 
valve connected mechanically to the isolat- 
ing valve of the ordinary brake pipe, fitted 
at the two ends of each coach. 

The cranked carrying axles are at such 


Fig. 7. — The suspension of the KLL running gear and its position on a curve. 


KLL central coupling. Very smooth run- 
ning is obtained in this way, and the lead- 
ing axle of the first coach follows the curve 
almost exactly without any hunting mo- 
vements. 

The last axle of the rake runs freely 
without the wheels being guided. In this 
case it is necessary to use an axle without 
guide because this axle always remains 
perpendicular to the axis of the coach and 
when running through a curve all the 
wheels always attack the rail from a negat- 
ive angle. ‘This carrying axle is kept in 
place by the rubber buffers on which the 


a low level in the centre of the coach that 
the whole floor of the coach can be arranged 
at the same height. The wheels, turning 
in SKF conical roller bearings have a dia- 
meter on the tread of 680 mm (2.23 ft.) 
only; where they project above the floor, 
they are covered with steel plates (fig. 8 
and 9). 


The brake system. 


The coaches are equipped with Knorr 
type KE compressed air brakes, in other 
words with a standard modern pattern 
which can be used on all railway vehicles. 
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The braking effort is exerted by a unila- 
teral disc brake, the disc of which is fixed 
to the inside of the wheel. When the brake 
is applied, two brake linings are applied 
from both ends of the axle against the 
disc. Each of these linings is applied by 
one brake cylinder, so that the rigging be- 
tween the cylinder and the lining is extre- 
mely simple. On each coach, one pair of 
wheels is also fitted with a hand brake 
acting on the braking disc. 


The arrangements used on these coaches 
also make it possible to fit magnetic rail 
brakes, but it is not proposed to do so at 
present. 


Fig: 18: — Longitudinal section of the KLL 
running gear showing the arrangement of 
the traction bar. 


Fig. 9. — KLL running gear. 


The suspension. 


The body rests on rubber springs and 
coiled springs (fig. 7). On the part of the 
axle beyond the wheels, there is a beam 
arranged in the longitudinal sense, at the 
ends of which there are two high rubber 
springs. ‘These springs are responsible not 
only for the vertical suspension of the 
body, but also for damping out any oscil- 
lations of the wheels due to running 
through curves on the line, as well as trans- 
versal displacements between the running 


gear and the body. 
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On each rubber block there rests the 
end of an arm perpendicular to the lon- 
gitudinal axis of the coach, the other 
end of which is fixed to a sleeve mounted 
on rubber in the frame. One end of this 
sleeve is connected to a spring with torsion 
bar arranged along the longitudinal axis 
of the coach, whilst the other end is fixed 
to the frame of the coach. With this 
method of fixing, the torsion spring can be 
relatively long and consequently the stresses 
set up in it remain small. The torsion bar 
spring is adjustable in its mounting upon 
the frame, so that the height of the floor 
can be adapted to requirements. How- 
ever, it has been given sufficient move- 
ment for the weight of the coach and for 
any difference in dimensions occurring dur- 
ing manufacture. 


The coupling. 


The principle followed in designing this 
train, consisting of coupling up the coaches 
by means of couplings fastening to the 
running gear resulted in it being unneces- 
sary to provide any special coupling on 
the actual body. The design of the body 
is considerably facilitated because the point 
at which it was decided to fasten the cou- 
pling is a certain distance beyond the run- 
ning gear where the damping out and 
distribution of the traction and compres- 
sion stresses are an easy matter. The cou- 
plings themselves have to have as little play 
as possible and be connected as tightly as 
possible together. The usual couplings 
therefore have to be made with particular 
care for these coaches. In addition, these 
couplings can turn one upon the other to 
a limited extent according to the longitu- 
dinal axis of the coach in order to make 
up differences in level between the four 
wheels forming the double coupled run- 
ning gear. 

Independently of this, the central cou- 
pling also has the advantage of being able 
to be coupled up at the same time as the 
compressed air pipes and electrical connec- 
tions, making it unnecessary to have special 
connections between the coaches. 
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THE LOCOMOTIVE. 


As these are light weight coaches, the 
locomotive can also be a light one. Com- 
pared with the classic passenger train, even 
with an equal number of passengers, much 
lower power is required. Like the coaches 
the locomotive has to have as low a centre 
of gravity as possible. ‘This result can be 
obtained in various ways; one rational 
system is to adopt a bogie locomotive. The 
four axles are driven by two motors mount- 
ed longitudinally, each motor acting on 
one bogie by means of cardan shafts and 
conical gears. This arrangement is applic- 
able to Diesel locomotives as well as elec 
tric locomotives. On the Diesel loco- 
motives, the torque is transmitted to the 
axles by means of a hydraulic drive. 


The locomotive has to carry certain 
auxiliary installations which differ from 
the classic installations for supplying the 
train with electric power by the various 
innovations which can be made in the 
case of trains of an entirely new type. So 
far each coach has had its own installation 
for generating electricity for lighting, usu- 
ally 24, V D.C.) yiheeloi i diz 0008 Vv 
current needed for heating was supplied by 
a generator on the locomotive; in the case 
of steam trains, steam was used. These 
solutions have a great many drawbacks. 
For example the source of current for the 
lighting is not very powerful; it is heavy 
and costly to buy and maintain. ‘The heat- 
ing current involves fitting special cables 
the whole length of the rake, in order to 
avoid the formation of arcs as well as 
damage. Obviously, the arrangements that 
this involves are heavy and in addition 
expensive. The motors, for example the 
motors for the fans which have to be sup- 
plied from these sources of current, have 
to be specially designed, or if they are of 
a standard type, involve using a_transfor- 
mer which in its turn is heavy and expen- 
sive. The locomotive provided for the 
KLL-Express can therefore be equipped 
with an installation for generating the 
auxiliary current which is suitable for an 
up-to-date lighting and heating system. 
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LIGHTING AND HEATING 
OF THE RAKE. 


A converter group has to be installed on 
the locomotive of the KLL-Express produc- 
ing 50 Hz 380/220 V A.C. and supplying 
the whole of the power needed to light 
and supply the motors of the complete 
rake. In addition, each coach is equipped 
with a small battery charged with three 
phase current by means of a rectifier; this 
assures the emergency lighting which has 
to be used in certain cases, for example 
when the locomotive is not coupled up. 
As 50 Hz 220 V current is available, the 
wiring and equipment can all be of stan- 
dard types and consequently of the ordin- 
ary cheap kind; the motors can be squirrel 
cage type motors, etc. 

In the case of the KLL-Express rakes 
running on electrified lines, the heating 
current can be supplied by the main trans- 
former of the locomotive. In this case 
again, the current has a voltage suitable 
for ordinary standard radiators, really 220 V 
but can also be 380 V in order to make 
it possible to use standard equipment. 
Obviously, the current is sent through the 
heating batteries in order to supply the 
rake with hot air and the local heating 


equipment — in the form of electric radia- 
tors — is only used in very exceptional 
cases. 


When the KLL-Express is hauled by a 
Diesel locomotive, hot air heating is also 
used. This is produced by oil fired heat- 
ing equipment designed as heat exchangers; 
the hot air is mixed with fresh air which 
serves to renew the air and arrives inside 
the coaches in the usual way. 


COMPOSITION 
OF THE KLL-EXPRESS. 


Provision has been made for different 
sizes of KLL rakes; the most frequent 
composition will be 10 coaches, offering 
265 seats, weighing in all, locomotive in- 
cluded, 126 t (fig. 1). Of these 10 coaches, 
two will be arranged entirely or partly as 
restaurant-cars; if necessary a luggage van 
can also be put behind the locomotive. 
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The following table makes it possible to 
compare a KKL rake of this type with the 
« Gothenburger » which runs daily between 
Stockholm and Gothenburg. The power of 
the KLL locomotive is essentially function 
of the tractive effort required to climb a 
gradient of 1 : 200 and at the same time 
overcome the air resistance corresponding 
to a speed of 150 km (93 miles) /h. 
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During the first runs, the dynamic 
stresses in various parts of the running 
gear were measured by means of detecting 
extensometers, amplifiers and recording 
equipment. ‘These measurements led to 
certain reinforcements being made at cer- 
tain unimportant points of the carrying 
axle. In addition the vertical acceleration 
of the non-suspended carrying axles was 


TABLE. — Comparative yalues for an ordinary type express and a KLL train of the same capacity. 


Maximum speed . 
Weight of the locomotive . 
Power of the locomotive 


Number of coaches. 


Seats in the passenger compartments 


of which : first class 
second class 


Restaurant seats . 

Weight of the rake, locomotive and coaches . 
Useful load . 

Total weight, useful load included 

Ratio of useful load to weight of the rake 


Weight per seat (weight of rake per seat) . . 


RESULTS OF RUNNING TRIALS 
WITH THE FIRST KLL COACHES. 


The first three prototype experimental 
KLL coaches were completed in January 
1956. Thanks to the good offices of the 
Swedish State Railways a series of running 
trials was then carried out. The running 
qualities of the coaches proved from the 
beginning so good that after a few 
runs the speed was increased to 120 km 
(74 miles) /h. 


«Gothenburger»| KLL-Express 


130 km/h 150 km/h 


60.8 t a) tl 


3 300 HP 1 400 HP 


measured by means of accelerometers. Aver- 
age values of 20 to 30 m/sec’ were re- 
corded with a maximum, rarely reached, 
of 50 m/sec’. It should be noted that 
above 60 km (36 miles)/h, this accelera- 
tion remained practically independent of 
the speed of the vehicle. Its low value, 
compared with that of coaches with higher 
axle loads deserves to be mentioned. 
Other trials were devoted to the general 
running qualities and horizontal and_ ver- 
tical movements of the body of the coaches. 
It was found that the coaches ran very 
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smoothly. No oscillations due to the track 
(for example hunting oscillations) were 
noted. The accelerations of the horizontal 
movements above the running gear re- 
mained on the average between 0.3 and 
0.5 m/sec’. No improvements had to be 
made in this connection; however, natur- 
ally various arrangements of elements likely 
to damp out the transversal stresses were 
also given a trial. 

The deflection of the springs under full 
load amounts to about 235 mm. The coach 
thus undergoes vertical movements which 
should be considered normal for coaches 
with ordinary bogies. In addition certain 
oscillations occurred of a _ frequency of 
about 2 Hz and a maximum acceleration 
of 0.75 m/sec’. When steps were taken to 
eliminate or reduce these oscillations, it 
became apparent that the friction of the tor- 
sion bar springs in the sleeves was of capital 
importance. Owing to this friction, the 
total vertical deflection was damped out 
to some extent, but this must not be too 
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great. With an assembly without friction 
of the torsion bar sleeve and a hydraulic 
damping out of the vertical movement, the 
vertical acceleration was reduced to about 
0.4 m/sec’. At the same time the fre- 
quency of the vertical oscillations was 
greatly reduced. The value of 0.4 m/sec 
was recorded above the running gear; near 
the middle of the coach the movements 
became smoother. These results correspond 
with the best results given by the best bogie 
coaches on the Swedish lines, which lines 
are not particularly good. 

According to the trials carried out to 
date, the KLL coaches at all speeds have 
running qualities which will enable them 
to compete favourably with vehicles of for- 
mer types. The simplicity of the design, 
the suspension and functioning of the run- 
ning gear, the light weight, the modern 
appearance and arrangement, all go to 
prove that the KLL train will be invaluable 
in the future for the fast and express 
trains. 
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Central opens young yard. 


(Railway Signaling and Communications, March 1958.) 


_Named for Chairman Robert R. Young, the New York Central's newest retarder clas- 
sification yards at Elkhart, Ind., will cost a little over $14 million. Replacing 12 other 
yards, it will cut freight car time through yards from 20 hr 29 Mn LOmG hy 49. mtn. 
Technical advances include the largest electronic analog computer devoted exclusively to 
control purposes, these being automatic control of retarders. Automatic programmed 
switching uses a magnetic core memory capable of storing classification information 
on 150-car trains. If cars stop short on classification tracks, a remotely controlled 
machine, known as a car accelerator can shove them to clearance. Television will be 
used to grab car numbers of inbound trains, and recorders used for number grabbing for 
outbound trains. Communications everywhere will include paging and talk-back speak- 
ers as well as radio. Car inspectors will use dual-channel walkie-talkies, and_skate- 
men will use Dick Tracy radio transmitters operating in conjunction with paging loud- 


speakers. 


In its efforts to improve service to ship- 
pers and reduce operating expenses, the 
new Robert R. Young yard at Elkhart, 
Ind., represents the application of the latest 
techniques of automation to the classifica- 
tion of freight cars, as well as being in a 
« natural » location. A look at the map 
shows Elkhart about 100 miles east of 
Chicago on the mainline to Toledo, Cleve- 
land and New York. Other Central lines 
pertinent to the Elkhart story include 
Detroit-Niles-Porter with connections to the 
Indiana Harbor Belt at Gibson; a line to 
Joliet; a line west from South Bend to Kan- 
kakee (Kankakee belt line) with connec- 
tions to western railroads; and a line from 
Elkhart, north and east to Jackson, Mich. 
Elkhart was a major classification point on 
the mainline for east-west traffic. Niles, 
Mich., was a Classification point on the 
northern district for east-west traffic on the 
Detroit-Porter line. 

Traffic studies showed Elkhart receiving 
15 trains from the west and 13 from the 
east for classification, and Niles receiving 
12 trains from the west and 8 from the 
east. Time for a car through Elkhart was 
24 hr 24 min, and through Niles was 16 hr 
93 min. Elkhart classified 1328 cars daily 


(an average) and Niles handled 1 163 cars 
daily, this work being handled in flat 
switching yards. 


Why not one yard for classification ? 


This question naturally came to mind as 
the Central management studied the situa- 
tion. Certainly a modern retarder classi- 
fication yard would reduce time spent by 
cars in the yards, give the shippers better 
service, and reduce operating expenses. If 
one new yard could handle the traffic 
where would it be located ? Of the various 
sites possible, Elkhart appeared to be the 
best suited, not only traffic-wise, but the 
railroad had a 675-acre plot west of the 
passenger station which would « fill the 
bill nicely ». 

Redispatching studies were made, realiz- 
ing that track and signal changes would 
be necessary to handle the traffic efficiently 
in and out of Elkhart. Westbound traffic 
from Detroit would be moved over a new 
or rebuilt Jackson-Elkhart line. Chicago- 
Detroit eastbound freights would move over 
the mainline, Chicago to Elkhart, and then 
after classification, would go via Jackson. 
These studies revealed that there would be 
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considerably less traffic on the Jackson- 
Porter section of the Detroit-Chicago line. 
This led to the decision to take up one 
main track of this double-track line and 
install centralized traffic control. To handle 
traffic over the rehabilitated Jackson-Elk- 
hart line, centralized traffic control was 
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What does young yard replace ? 


This new yard eliminates Niles as a 
classification point. Three yards here, 
totaling 59 tracks with 5 273 cars capacity, 
are to be replaced with a 16-track local 
yard of 720 cars capacity. Engine servicing, 


Electronic analog computers calculate the speed at which cars should be released from retarders. 
The master retarder and each group retarder has its own analog computer. 


installed on this single-track with five, 
controlled sidings. Another advantage ol 
the new yard would be the finer classifica 
tion of with the resulting reduction 


in switching and blocking of cars at other 


cars 


yards, such as Englewood (Chicago), Gib 
son, Ind., Blue Island, Ill., Kankakee, 
Detroit and ‘Toledo. 


car cleaning and repair tracks and facilities 
are to be eliminated. At Elkhart, nine 
yards totaling 81 tracks with 5112 cars are 
to be eliminated. Engine servicing facilities 
are to be re-established at the new yard 
site. Changing the Jackson-Porter double- 
track line to single-track with CTC will 
involve discontinuance of 10 interlocking 
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stations, and 143 miles of 


second main 
track. The new Elkhart-Jackson route 
involves rehabilitating 97.5 miles of old 
line. 


The following benefits are obtained by 
constructing a new modern retarder clas- 
sification yard at Elkhart, Ind. : 

Two freight terminals are consolidated; 

Modern switching facilities reduce swit- 
ching facilities at other yards; 


Concentration of operations produces 
peak utilization of yard engines and road 
power; 

New route reduces train-miles (Jackson- 
Elkhart connection); 

Operation of through tonnage trains Is 
facilitated; 

Equipment and lading damage reduced 
by use of automatic switching and retarding 
controls; 

Valuable real estate becomes available for 
industrial development at Niles and Elkhart; 

Gar detention is reduced and service to 
shippers is improved by 24-hr daily opera- 
tion of car repair facilities; 

Service to shippers improved by more 
efficient classification of cars in the new 
yard. 
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What’s at the new yard ? 


The new Young yard is about four miles 
long, parallel to and south of the mainline 
about a mile west of the Elkhart passenger 
station. ‘This yard is the in-line type with 
the receiving yard (15 tracks, 1954 cars) 
at the east, followed by the classification 
tracks (72 tracks, 3540 cars). Parallel to 
these are the departure yards eastbound 
(5 tracks, 750 cars) to the north, and west- 


ELKHART 


| 
| 


IND | OHIO 


bound (6 tracks, 900 cars) to the south. 
Eleven of the receiving tracks can handle 
150 or more cars. A running track in the 
eastbound departure yard, as well as an 
« Early Bird » track (150 car-capacity) can 
be used for trains with prior classification 
which only have blocks of cars added or 
taken off at. Elkhart. An 11-track local 
yard has 434 car-capacity. The classifica- 
tion yard consists of eight groups, nine 
tracks each. Tracks 1-36 are for eastbound 
blocks: 37-42 for Elkhart, Western locals 
and repairs; and 43-72 for westbound blocks. 
Typical classifications include New York 
City, Weehawken, Kalamazoo, East De-Witt, 
etc. Typical westbound _ classifications 
include C & EI Chicago Heights, six separate 
blocks for IHB yard at Gibson, and five 
separate blocks for Englewood. ‘Two class 
tracks are assigned for repairs (rip track), 
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one track for holds (no bills) and one track 
to hold cars for cleaning. 

Other facilities include a 200-car capacity 
repair area. The engine servicing facility 
will service road locomotives and also do 
the necessary inspection work for engines 
assigned to Elkhart. Two car-cleaning tracks 
of 95-car capacity are on the south side of 
the classification yard. Buildings include 
a hump general yard office with tower for 


= 
2. 


Non-interlocked 
are 


switches 
remotely 
the general yardmaster, terminal  train- 
master, etc.; a hump conductor’s office; 
retarder building with tower office for the 
retarder operator; end  yardmaster 
tower office and building; and the necessary 
buildings associated with the track 
and engines servicing facilities. 


west 


rip 


Trains arrive and depart with no delay. 


Remote control interlockings at the yard, 
entrances enable road trains enter and 
leave the yard with no delay. ‘These inter- 
lockings include the junction with the new 
route to Jackson, which leaves the mainline 
just east of Elkhart passenger station. As 
trains enter the receiving yard they move 
over GRS electric 


to 


switchman machines, 
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which are remotely controlled, by either 
of two switch tenders. A switch position 
signal shows lunar white for switch lined 
for the lead, and yellow for a diverging 
route. A red lamp atop the signal indicates 
stop. This light is illuminated when the 
switch points are in motion or if the switch 
does not complete movement. The control 
machine for these switches has a _ track 
model diagram with each switch repre- 


on 


receiving yard leads 


controlled. 


sented by point indicator. When the switch 
tender controls switch, he turns the 
indicator so that a solid white line 1/4 in. 
wide shows the the train will take. 
\ lucite button on each receiving yard 
track controls the yard track indicator. 
If the route is lined into a receiving track, 
pressing this button will control the yard 
track indicator to show the track number. 
Thus approaching enginemen know that 
the route is lined for them when they see 
the yard track indicator. 


a 


route 


Automatic switching can be 
programmed. 


The automatic switching system in this 
yard is unique in that each train to be 
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humped can be completely programmed in 
advance of humping operations. The heart 
of this ingenious GRS device is a ferrite 
core memory unit. A number of these 
memory units are employed to permit stor- 
ing several trains ahead of time. When 
programmed, a given memory unit contains 
the class track assigned to each car in that 
train and will so hold this information 
until the cut is ready to be made. 


Ferrite core stores switch list, 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


1691 


the clerk and the cards are then sorted 
into the order in which the cars will come 
over the hump. A Teletype tape is then 
prepared by running these cards through 
a card-to-tape machine. This tape is then 
inserted in a Teletype transmitter-distribu- 
tor for transmission to various offices in 
the yard where it is received in page form. 
In addition, at the hump conductor’s office 
the information is fed into the programming 


‘dono 


peered 
ite 
_ 
==, 
i, 
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> =. 
‘Some,’ 
=e. 
‘ates, 
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then is taken from memory 


unit to read-out unit. 


The programming of the memory unit 
is entirely automatic. The switch list is 
prepared by a clerk in the yard office from 
a stack of IBM cards. These cards have 
been automatically made from a tape-to- 
card machine and initially contain informa- 
tion pertaining to railroad owner, car 
number, load or empty, type of car, and 
destination out of Elkhart. Local yard 
operations assign a class track number to 
the car represented by each card. ‘This 
information is punched into the card by 


system which stores the switch list in the 
ferrite core memory unit. 

The programming system further contains 
facilities whereby changes made in the 
switch list can be programmed manually 
into the memory unit before the train is 
humped without affecting other information 
already stored in the memory. When the 
humping is ready to begin, the memory 
unit is plugged into the read-out system 
which feeds information to the automatic 
switching system, and the hump conductor 
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operates a key-switch from the « manual » 
to the « automatic » position. From that 
moment on, the class track number for 
each car in the train is fed automatically 
into the automatic switching system as the 
cars are cut off at the crest of the hump. 
The rate of advance of the cars over the 
hump governs the rate of advance of the 
read-out system, and thus, the application 
of the program to the automatic switching 
system. 

Since each car in the train is programmed 
in the memory unit, it is necessary to consi- 
der the implications of a multiple-car cut. 
Only one or two-car cuts are being made 
in this yard. Since the switching system 
needs only the destination of the lead car 
of a two-car cut, the destination of the cut 
must be removed from the switching system 
to prevent the car following the two-car cut 
from taking this information. This is 
accomplished by holding in the initial 
storage of the switching system, the storage 
of the second car until the first car has 
passed through a test section. In this test 
section, it is determined whether the first 
car is alone or the second car is coupled 
to it. If the first car is alone, the storage 
for the second car is advanced into the 
automatic system. If the second car is 
coupled to the first car, the track destination 
for the second car is automatically canceled 
from the switching system. 

It becomes necessary on occasion to 
change a class track number for a car from 
the class track programmed in the memory 
unit. For example, a bad-order car may 
be detected by the car inspectors. On such 
an occasion, the hump conductor moves the 
key switch from « automatic » to « hold » 
when the car to be changed is read into 
the initial storage in the switching system. 
The original destination is canceled manu- 
ally, and the new track number inserted by 
operation of the appropriate track push- 
button. ‘The key-switch is then returned 
to « automatic » and the humping proceeds 
without interruption, 

A further advantage inherent in the 
ferrite memory unit lies in the ability to 
move to any point of storage in the device 
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by simple push-button manipulation of the 
line number system. Read-out will take 
place at the chosen starting point. Thus if 
a group of cars has been removed from the 
train and appears at the end, for example, 
the memory can be operated to the point 
of discontinuity, reset at the new starting 
point, and finally returned to the « skipp- 
ed » section when these cars appear at the 
end of the hump. 


Automatic retarder control uses large 
electronic analog computer. 


The distinguishing feature of the new 
automatic control system developed by GRS 
for Young Yard is the « fineness » of the 
degree of control obtainable in coupling 
speeds. After years of study and measure- 
ments GRS completed the design of the 
Class-Matic System now in service at Elk- 
hart. The elaborate computations involved 
in the equations of motion used in the 
Class-Matic system are handled by precision 
analog computers. A separate analog com- 
puter is associated with the control system 
for each group retarder, and also, the master 
retarder. 

Factors such as grade, and other physical 
constants in the yard are « set-in » to each 
computer by numerous control knobs.  Fac- 
tors pertaining to a particular cut such as 
weight, route to be taken, distance-to-go, 
etc., are switched into the group computer 
as the cut nears the group retarder. The 
analog computer « thinks » in terms of 
resistance and reference voltages. All of 
the above factors are therefore converted 
to analog computer language before being 
fed to the computer. The computer requires 
approximately 0.1 sec. to arrive at the pre- 
cise speed which the cut should leave the 
group retarder to enable the cut to make 
a damage free coupling. It is the job of 
the automatic retarder control system to 
deliver the cut at the end of the retarder 
at the computed leaving speed within very 
close tolerances. 

Test sections equipped with rail treadles 
are located at intervals ahead of the master 
and each group retarder for the purpose 
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of accurately measuring the speed of a cut 
as it rolls free. From these speed measure- 
ments, the computers calculate the ratio of 
friction to weight for each cut ahead of 
the master retarder, and again, ahead of 
each group retarder. This ratio is used 
to determine the computed release speed 
of each cut from the master retarder, and 
is one of many factors used to determine 
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crest of the hump the car rolls down about 
250 ft. of 3% grade (over a 105 ft. elec- 
tronic track scale) and onto the master 
retarder (4.15% grade for 198 ft.), then 
onto’ 515-560 ft. of 0.98%, 1.11 or 1.18% 
grade on the various leads and through 
the group retarders. The tangent class 
tracks have a 0.15 % descending grade to 
the skating point. Then there is 400 ft. 


Photocells < read » cut lengths (two cells one above other) 
and check car location. 


the computed release speed from the group 
retarders. 

Before Young Yard was placed in service 
on Jan. 10, the Central worked closely with 
GRS for approximately one month making 
test car runs into 45 of the 72 tracks in 
the yard. A special test train of ten cars 
was used and each of the ten cars were 
humped individually three times into each 
track which was tested. Treadles spaced 
along each body track were connected to 
special computing equipment in the tower 
for these test runs. ‘The analysis of this 
test data enabled the GRS to set the yard 
factors into the contro] computer for each 


group. 
Let’s follow a car. 


Now let’s follow a car down the hump 
through to its final class track. From the 


of ascending grade ranging between .25 % 
and .35%. Hand skates are placed and 
removed by skatemen. 

As the car leaves the crest of the hump 
it passes the long-cut photocell located mid- 
way of the track scale. Information as to 
the length of the cut (in this case one car) 
is fed to the master retarder computer. 
Next the car’s time is: measured as it 
travels 34 ft. down the hump lead. A 
front wheel of the car depresses a treadle, 
which starts a five-digit counter. When 
the same front wheel depresses the second 
treadle 34 ft. further, the counter is stopped. 
The counter has registered a certain num- 
ber of cycles from a 6.6 ke oscillator fre- 
quency. As this is a measure of the time 
the car traveled the 34 ft., the average 
velocity of the car over the 34 ft. distance 
is easily computed. Just beyond this first 
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set of treadles, the car passes through the 
photocell beam of the counter clearout 
photocell. When this beam is interrupted 
(car has passed) the counter information 
is dumped into relay storage and into the 
computer. When this beam is restored, 
the counter is reset for the next car or cut. 
This velocity VI of the car is calculated. 
Then after rolling a short distance, the 
front wheel of the car depresses another 
treadle, travels 34 ft. and depresses a second 
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controlled. Each section can be controlled 
to five different positions from open to 
closed. 


Radar enters here. 
As our car entered the master retarder, 


it passed over a radar transmitter-receiver 
mounted between the rails. “The radar is 


beamed down the hump toward the reced- 
ing Car. 


Operated on a frequency of 


4 


Track treadle (with cover removed) depressed by car wheel 


Starts or 


treadle. The time of passage of the car 
is timed by a second 5-digit counter. ‘This 
count is transferred to the computer which 
calculates velocity V2. This, again, is 
average velocity over the 34 ft. distance. 

Next, the car passes over a weight detec- 
tor, which is a slot-in-the-rail device. ‘Three 
micro-switches detect the. weight as light, 
medium or heavy. ‘Chis information is fed 
into this master retarder computer. The 
computer then calculates the speed at which 
the master retarder should release the car. 
The computer calculates the release speed 
for the car in about 1/10 of one second 
just before the car enters the master 
retarder it interrupts the entrance photo- 
cell of the master retarder. Restoration 
of this photocell beam releases the computer 
for the next car. 

The master retarder consists of 
49-1/2 ft. sections which are 


four 
individually 


stops counter. 


10 525 me, the radar beam is reflected from 
the car. The difference between the out- 
going and the reflected beam is used to 
determine the speed of the car. This is 
compared with the computer calculated 
release speed. The retarders are adjusted 
to the position such that the car will be 
released at the computer calculated speed. 

Realizing that the second half of the 
retarder is separately controlled, the com- 
puter calculated release speed was put into 
storage for transfer to the control system 
for the second half of the retarder. This 
transfer is made by our car's breaking and 
restoration of an intermediate photocell 
light beam at the midpoint of the master 
retarder. Restoration of this beam readies 
the first half of the master retarder control 
system for the following cut, and also, cuts 
in the radar unit covering the second half 
of the retarder. Thus this section of the 
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retarder can be properly positioned to 
release the car at the computed speed. 

As the car leaves the master retarder, its 
weight and cut. length pass into the transfer 
system feeding the group retarder analog 
computers. Restoration of the exit photo- 
cell beam readies the second half of the 
master retarder for the following cut. 
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mation from the automatic switching system, 
and the cut length and weight from the 
information transfer system. Impulse switch 
detector track circuits are used in the yard. 

The computers operate continuously. 
When no car is in the system, a test prob- 
lem is fed to each computer to check its 
answer against a calibrated standard. The 


Radar unit (cover removed) measures speed of receding car 
(antenna in center). 


Free rolling for 130 ft. 


Our car now rolls at least 130 ft. before 
it encounters another set of rail treadles 
(54 ft. apart) for calculating velocity. 
Further on in approach to the group 
retarder, it passes over two more treadles 
54 ft. apart. The group retarders are 
115.5 ft. long with the exception of the 
two center groups which are on the shortest 
straightest route from the master 
These center group retarders are 
As our car enters the group 
retarder, it passes over a radar unit which 
measures its speed through the retarder. 
Here again, breaking and restoration of an 
entering photocell light beam releases the 
computer for the following cut. 


and 
retarder. 
99 ft. long. 


In addition to these measured speeds, the 
group computer receives the routing infor- 


constant temperature and humidity in the 
room aid in keeping all resistors, tubes and 
other components within their adjusted 
operating tolerances. Blower fans are used 
to cool the computers. 

All adjustments and the testing of the 
equipment can be done from the front of 
the computers. Switches, pushbuttons, 
potentiometers and meters are all « out in 
the open ». A special test board and patch 
panel enables any circuit functions to be 
checked without « getting inside » of the 
equipment. 

The retarder control machine panel is 
similar to previous panels with conven- 
tional controls for the retarders and_ swit- 
ches. Several new features have been added 
as part of the GRS Class-Matic yard con- 
trols. A lucite pushbutton with an indica- 
tion lamp is located on each class track. 
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When the operator presses one of these 
lucite track buttons, a distance-to-go indica- 
tor consisting of a row of lucite pushbuttons 
is lighted to show the distance-to-go on that 
particular track ‘These latter buttons show 
distance-to-go in car lengths from 2, 4, 6, 
8, 10, 12, 16... and up to jumps of four 
to 72. By pressing one of the pushbuttons 
on the distance-to-go indicator, the operator 
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ing his distance-to-go indicator from time 
to time. 

When the track is pulled, he presses his 
track button followed by pressing the reset 
button, which puts the proper empty track 
distance-to-go back into the computer. ‘The 
length of the various tracks is one of the 
factors originally « set in » in the computer. 
The retarder operator may have occasion 


Track fullness is shown by line of lights (by operator’s elbow) on retarder control panel. 


can instantly reset or change the distance- 
to-go fed to the computer for that track. 
Distance-to-go is measured from two. car 
lengths beyond the end of the group retar* 
der. ‘This measurement is kept up to date 
by a rail treadle which counts car wheels, 
four indicating a car. As car count infor- 
mation is fed into the computer, the dis- 
tance-to-go is automatically decreased. ‘The 
operator can « see » this action by observ- 


to adjust distance-to-go as a result of a car 
stopping short on a class track as may occur 
when a hand brake is set. When this occurs, 
he presses the track button, which lights 
the row of distance-to-go buttons. He then 
presses the button that represents the 
corrected distance-to-go. This is registered 
in the computer, which functions as though 
the track was filled with cars up to the 
« short » car. Thus the retarder operator 
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can prevent damage to lading by, in effect, 


telling the computer « don’t send cars down 


fast on this track to drive the « short» 
ear. > 
Track fullness for each class track is 


registered in the hump yardmaster’s office. 
Car count is indicated by mechanical coun- 
ters which must be manually 


reset when 


® 
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computer or some part of the automatic 
retarder control system is in doubt, a white 
indication lamp on the retarder control 
machine panel in approach to the master 
retarder or one of the group  retarders 
flashes, and an audible alarm sounds notify- 
ing the operator, so he must apply manual 
control to the retarder involved. 


Yard accelerator is unattended unit to push cars to clearance 
on class tracks. 


a track is pulled. Thus, at a glance, the 
yardmaster knows how many Cars he has 
in a class track. Above each counter is a 
plate with the car capacity of the track. 

As a guide to the operator, two meters are 
on the panel, which can be switched to 
register for the master retarder or each of 
the eight group retarders. One meter shows 
the computed (release) speed in mph, and 
the other registers rolling resistance of the 
cut. 

Meters registering wind direction and 
velocity are also provided, as is a thermo- 
meter outside the tower window. If the 


Yard accelerator shoves cars. 


If cars should stop short on a class track 
because of set brakes, the retarder operator 
can remotely control an unattended storage 
battery powered GRS Class-Matic accelera- 
tor to come down and push the cars to 
clearance or up to 10-car lengths beyond. 
Under these circumstances, the operator 
would notify the hump conductor and hump 
yardimaster, and receiving the « OK » would 
put the hump signal to stop. sy manual 
control, he would open the retarders and 
line his class track switches. He would then 
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reverse the power switch at the accelerator 
spur track, just behind the hump crest. 
(Assuming, of course, that the hump engine 
had backed off with the train.) A dial on 
the retarder control machine panel controls 
the accelerator: stop; creep, 2 mph; slow, 
4 mph; fast, 8 mph; back slow, 4 mph and 
8 mph. Fast speeds can only be accom- 
plished by having the operator keep a 
button constantly depressed. ‘The accelera- 
tor is inductively controlled. An insulated 
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Cab signal system. 


The cab signal system, as used on the 
hump locomotives, is of the inductive carrier 
type. The carrier is frequency modulated 
by the signal tones. Each locomotive equip- 
ment is made responsive to three tones, 
two of which provide for the four cab signal 
indications and the third provides for a 
frequency shift of the locomotive radio to 
a channel different from the general yard 


rectifiers to 


switchboard and 
battery for... 


Power charge 
g 


wire is fastened just under the rail head. 
When the retarder operator takes control 
of the accelerator, a blue light supported 
16 ft. above rail level by a mast, is lighted 
and a bell rings as a warning to persons 
of its movement. Headlights on each end 
are also lighted. ‘The front of the device 
has a large resilient plate for pushing 
against the car coupler. If the accelerator 
stalls while pushing a car or cut, the blue 
light flashes and driving power is cut-off 
from the driving motors. The operator 
must place the controls in the « off » 
position before further movement is possible. 
In emergency, the accelerator can be stop- 
ped, from the ground, by pulling an emer- 
gency cord on the side of the device. The 
accelerator can be moved beyond its control 
area by means of a manual control cable 
which is plugged into a receptacle on it 


switch machine 
the class yard. 


Retarders and operation in 


radio frequency. The locomotive cab signal 
equipment provides plug-in electronic units 
relays. The electronic 
torized. 

The signaling equipment for this Young 
Yard, including the Class-Matic yard auto- 
mation controls and the yard accelerator, 
were furnished by the General Railway 
Signal Co. All power switches are equipped 
with General Electric Cal-rod electric 
melters. 


units are transis- 


Snow 


Communications facilities 
are everywhere. 

This yard is well equipped with modern 
communications systems. They include: 
(1) talk-back and paging speaker systems; 
(2) mobile and walkie-talkie radio systems 
including Dick Tracy radio and _ paging 
speakers for skatemen; (3) television for 
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viewing car initials and numbers of inbound 
trains; (4) sound recording system for car 
checkers with various control points through- 
out the yards; (5) a local intrayard Teletype 
system and connections to the Central's 
IBM-Teletype car reporting system; and (6) 
a local PBX and conventional railroad tele- 
phone circuits. 

The seven separate talk-back speaker 
systems give practically blanket coverage 
of the yard for the particular activity being 
carried on. Any loudspeaker can be iden- 
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these speakers as well as use them for talk- 
back purposes. 

The « blue » system consists of 52 talk- 
back speaker pairs, which are along various 
ladder tracks and at switches at the west 
end of the classification yard. The control 
console is in the west-end yardmaster’s 
tower office. These speakers are divided 
into three groups for paging: west of the 
yard office; east and south of the car repair 
facilities; and east and north of the car 
repair facilities. The « brown » system has 


Hump yardmaster’s console has voice circuits for talk-backs, 
pagers and radio. 


tified as being associated with a particular 
system by colored bands on the pipe mast. 
Most speakers are mounted in back-to-back 
pairs on the pipe masts. 

The 38 talk-back speaker pairs in the 
« orange » system are controlled from a 
console in the hump switchtender’s office. 
He can also page over these speakers in 
the following groups: €ast of the hump; 


north and west of the hump; south and 
west of the hump and east end of the 
eastbound departure yard. The hump 


conductor’s « black » system has speakers 
in the hump area to provide communication 
between the hump yardmaster, hump con- 
ductor, retarder operator, pinpuller and car 
inspector at the inspection pit on the hump 


lead. The hump conductor can page over 


12 talk-back locations (divided into two 
paging groups), which are controlled by the 
east-end switchtender in the car inspector's 
building west of Oakland Avenue. This 
switchtender remotely controls the switches 
at the east end of the receiving yard. 

The diesel shop foreman has a control 
console for his « green » talk-back system 
which includes 13 outside talk-back pairs 
and 6 speakers located inside the shop. The 
car foreman has a similar system (« yellow ») 
which consists of 14 talk-back pairs outside 
and 6 inside the car shop. Both of these 
systems are divided for group paging. 

A separate talk-back system was installed 
for signal maintenance in the retarder area 
Inside speakers, often in the 


(red systems). 
in the basement signal shop, 


ceiling, are im 
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the relay and power rooms (retarder bat- 
tery), the analog computer room, and the 
retarder operator’s control machine. Out- 
side, jacks are installed in 2-ft. pipe masts 
located between each of the group retarders. 
The maintainer takes ‘a portable reel-type 
speaker with a 50 ft. cord and plugs the 
cord into the jack. Thus he can unreel the 
cord, taking the speaker to the particular 
retarder, switch machine or instrument case 
where he is working. When the maintainer 
talks, he is heard on all the speakers in the 
retarder building, as well as the hump 
switchtender’s office. 


Paging system in class yard. 


A general paging system, using 30-watt 
speakers mounted on 40-ft. wood poles and 
floodlight towers, covers the classification 
yard. Direct access to this system is pro- 
vided by consoles of the terminal train- 
master, hump conductor, hump yardmaster, 
hump switchtender, west end yardmaster and 
car repair foreman. Several telephones 
(Automatic Electric type 43 monophones) 
on talk-back speaker poles can be used to 
page over this system. They can also be 
used to answer calls over the paging system 
originating in the hump yardmaster’s office. 
The skatemen’s Dick ‘Tracy radios can also 
page over this system (details later). 

Several direct’ intercom circuits are 
between communications consoles of men 
such as the hump yardmaster and retarder 
operator. The general yardmaster has eight 
such direct connections, the hump yard- 
master has nine, etc. 

The equipment for these paging and 
talk-back speaker systems was furnished by 
the Electronic Communication Equipment 
Co. ‘The cable for these systems was made 
by Ansonia Wire & Cable Co. The design 
is a shielded, all-purpose star quadded _ poly- 
ethylene cable worked out by the commu- 
nications people of the railroad. 

The three hump engines (each consisting 
of one 2000-HP switch engine and one 
1 000-HP hump trailer coupled) are equip- 
ped with dual-channel Motorola single- 
package radio with the transistor power sup- 
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ply for direct operation off the 64-V D.C. 
engine-starting battery. The hump fre- 
quency is 159.99 mc and the yard frequency 
that these engines’may use is 161.73 mc. 
The base station equipment is in the hump 
yard office with the yagi antenna (hump 
frequency) mounted on an adjacent light 
tower. A lance-type antenna is used for the 
yard frequency. Antenna leads are RG-17/U 
coax cable. Remote controls of the base 
station are extended to the hump conductor, 
hump yardmaster, hump switchtender and 
retarder operator. 

A feature of this radio is that the loco- 
motive radio operation on hump frequency 
is dependent upon the conductor having 
selected to transmit cab signals to the loco- 
motive. When he selects the yard locomo- 
tive for cab signal transmission, the receipt 
of this inductive signal on the locomotive 
actuates a relay to switch the locomotive 
radio over to hump frequency. Thus the 
hump conductor talks to only one hump 
engine at a time, which insures privacy of 
the hump radio system to the engine work- 
ing the hump. 

The five yard engines also have this 
transistorized radio operating on two 
channels: 161.73 mc and 159.75 mc. The 
latter frequency is for use with walkie- 
talkies carried by the switch crew foremen 
when working the west end pulling cars 
from the class tracks to build trains in the 
departure yards. The base station for this 
159.75 mc frequency is at the west-end yard- 
master’s office, the lance antenna being atop 
a 110-ft. floodlight tower. The west-end 
yardmaster, hump conductor, retarder oper- 
ator, hump switchtender, and hump yard- 
master can get in on this yard radio system. 
The hump and yard engines have footboard 
speakers which receive all calls to the 
engines, and can be used to initiate engine 
radio calls. ‘They do not have the intercom 
feature between the footboard and the loco- 
motive cab. 

The two engines working industrial areas 
around Elkhart and west of here on the 
mainline to Osceola and Mishawaka (11 
miles) have dual-channel radio equipment 
operating on 160.17 me for this industrial 
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use, and the 161.73 mc Robert R. Young 
yard frequency. ‘The terminal trainmaster 
has a remote control line off the base sta- 
tion at Osceola (5 miles), which is at the 
midpoint of the area worked by the engines. 


Car inspectors have packsets. 
They car 


walkie-talkies : 
and 160.47 mc for receiving. 


inspectors carry dual-channel 
159.57 mc for transmitting 
The trans- 
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into the classification yard paging system, 
as well as into communications consoles on 
the desks of the west end yardmaster, hump 
yardmaster and hump conductor. 

A skateman can selectively call over his 
micro transmitter. Pressing the push-to- 
talk button once puts him on the paging 
system; three times selects the west-end 
yardmaster; four times selects the hump 
yardmaster; and five times selects the hump 
conductor. Two was purposely omitted, 


Car inspectors 


Carry 


dual-channel 


walkie-talkies to help 


them in their work. 


mitting base station is 800 ft. from the 
receiving base station, so as not to desen- 
sitize the receiver. “These inspectors work 
the trains in the receiving yard, as well as 
the outbound trains in the departure yards. 
The hump yardmaster and the car foreman 
can get in on this system. 


Dick tracy aid skatemen. 


Skatemen working at the west end of the 
class tracks carry portable Handie-Micro- 
Talkies which transmit on 161.13 mec. The 
base station receiver is at the west-end 
yardmaster’s office, the yagi antenna mount- 
ed on a floodlight tower. This receiving 
base station feeds an incoming radio call 


because a man might inadvertenly press the 
button twice. 

The radio equipment, 
walkie-talkies and the base 
furnished by Motorola, Inc. 


including the 
stations, was 


Television checks inbound trains 
arriving from east or west. 


I'V cameras are in metal housings at each 
yard entrance: view trains from the east 
near Oakland Avenue and view trains from 
the west from a point south of the local 
yard. ‘The monitors and remote controls 
are in a car checking office on the ground 
floor of the hump yard office. When a 
train is due to arrive, the clerk will turn 
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on the camera, which is focused to view 
the side of the train as it enters the receiving 
yard lead. The trains slow to 10 mph when 
passing the TV camera. The clerk watching 
the monitor speaks the car initials and num- 
ber into a SoundScriber recorder. This 
recording is later transcribed for preparation 
of the hump switch list. 

The cameras, amplifiers and monitors are 
made by Radio Corporation of America. 
Night lighting has been installed for opera- 
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office room in the hump yard office (where 
the TV monitors are located). 

The man at the box lifts the handset 
from the hookswitch, and listens to hear 
if the line is clear. If it is, he presses the 
push-to-talk button on the handset and calls 
the car numbers and initials. If he is inter- 
rupted or suspects that he has made an 
error, he can have the last few numbers 
played back to find his place, by pressing 
a play-back button on the instrument. Then 


Recorders are paired for car checking so no cars are 
« missed » in a long train. 


tion at night and on very cloudy days if 
necessary. The coax cable is run on mes- 
senger strand attached to wood poles. Two 
amplifiers are used for the 9 000-ft. run to 
the cameras at the east yard entrance, and 
no amplifier is used for the 1 000-ft. run 
to the west end yard entrance cameras. 


Recorders for car checking. 


An 8-station sound recording system has 
been installed, primarily for use in checking 
cars as they are pulled from the class tracks 
to build trains in the departure yards. The 
transmitting stations are in booths or tele- 
phone boxes, six of which are in the general 
vicinity of the west end yard office, the west 
end of the classification yard and the west- 
bound departure yard. ‘Iwo stations are 
also located near the east and west yard 
entrance TV camera sites for possible use in 
checking arriving trains. The handsets in 
these recording boxes are connected into 
SoundScriber recorders in the car checker’s 


he resumes recording. When he completes 
the checking, he hangs up the handset, closes 
and locks the phone box. 

Meanwhile, the clerk in the office is 
alerted by a bell and indication lamp that 
someone is recording from one of these 
outside stations. He also knows that the 
inbound train is due to arrive. Simul- 
taneous with the recording, the clerk may 
select to use a headset or speaker to take 
down the car initials and numbers directly. 
To avoid any possible errors, the recording 
is always made and later transcribed. Six 
recorders, working in pairs, are connected 
to the phone boxes, so that three 150-car 
can be checked without changing 
records. These recorders use vinylite discs, 
which hold 22 min. of recording. When 
the first recorder is within 30 sec. of the 
end of the disc, the second recorder is auto- 
matically cut in. Thus, no car information 
is lost as there is a 30-sec. overlap when 
both SoudScribers are recording. 


trains 
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Yard printer circuit. 


Hump switch lists are sent via printer 
from the hump yard office to the hump 
conductor, hump yardmaster, west-end yard- 
master and retarder operator, each such 
office having a receiving page printer. This 
printer circuit is also fed into the magnetic 
core memory unit for programmed auto- 
matic switching (explained earlier). 

Pneumatic tubes connect the general yard 
office at the hump with the west-end yard 
office and the switchtender’s location at the 
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east end of the receiving yard. ‘These are 
Grover Co. double-direction, single 6-in. 
tubes, which are used for transmission of 
waybills, orders and other papers. 


The telegraph office at the 2Ist Street 
general yard office is to be moved into the 
new general yard office at the hump, which 
is, in effect, the communications headquar- 
ters of this new yard. The IBM-Teletype 
equipment used for car reporting is in this 
building, as is a communications main- 
tainer’s shop. 


{ 656 .235 (42) ] 


The proposed new British railway freight tariffs, 


by J. R. Pike, M. Inst T., London. 


From a conference held on the 5th December 1956 at York, with the « Federation 


of Railway Lecture 
and Debating Societies ». i 


(« Bulletin des Transports Internationaux par chemins de fer,» September 1957 issue.) 


According to the terms of the 1947, 
Transport Act, the British Transport Com- 
mission has to submit its proposed tariffs 
for approval to the Transport Tribunal. 
This requirement was completely modified 
by the 1953 Transport Act. Before this 
act was passed, the Transport Tribunal had 
already examined and put into force a 
proposed tariff for passenger traffic. The 
preparatory work in connection with a 
proposed freight tariff was already well in 
hand when in 1953 the new transport law 
introduced fundamental changes, so that 
the proposal had to be reviewed as a 
whole and could not be submitted for 
approval until the beginning of 1955. 


It would appear that the new proposals 
are the most complete revolution that has 
ever occurred in the history of the British 
Railway tariffs. The two most important 
previous revisions took place, one towards 
the year 1900 when the 1888 Railway and 
Canal Traffic Act came into force, and the 
other in 1928 based on the 1921 Railways 
Act which governed the tariff system up 
to the 30th June 1957. Although the 
extent of these two revisions was consider- 
able, neither the one nor the other modi- 
fied the fundamental principles on which 
the railway freight tariffs had been based 
for more than a century. It is fitting 
therefore to analyse briefly in what fol- 
lows the reasons for this tariff revolution, 
and in this analysis to ask ourselves the 
following three questions : 


1) Why make a change? 
2) How is the change to be made ? 


3) To what will this change lead ? 


1) Why make a change? 


First of all it may be asked why the 
proposals did not retain the traditional 
system of standard charges. To deal with 
this question it is necessary, without going 
into details concerning the British tariff 
annals, to cast a retrospective glance and 
call to mind several important points. 

All transport presupposes two elements, 
namely on the one hand the means through 
which the movement is carried out, viz., 
the installations, and on the other hand 
the means of transport, i.e. the means used 
as vehicle. This distinction is important. 
Like a navigable canal, the railway is a 
special type of road making it necessary 
to use a special method of transport. The 
road, on the other hand is not a specialised 
method of travelling, it does not require 
special methods of transport and can be 
used by anyone. 


Originally, these two elements — the 
track and the method of transport — were 
considered as two distinct factors. The 


old highways were maintained by the high- 
way departments for the use of the cars 
and other road users. ‘The canals were 
built and maintained by contractors for 
the use of the boatmen. At the beginning 
it was thought that like the canals the rail- 
way was going to be a new form of spe- 
cialised roadway to be used by transport 
undertakings, but very soon the method 
of traction by locomotive revealed the 
impossibility of this idea. In the railway 
field, we thus find for the first time the 
partial reunion of the two factors; for the 
railway is not merely the iron road, it 
also supplies the means of traction and to 
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a certain extent, the vehicles, i.e. the 
wagons and coaches. One expression of 
the old idea has remained in the case of 
privately owned wagons, the use of which 
was very widespread until quite recently; 
moreover formerly the accessory services in 
connection with railway transport were 
carried out by the haulier on behalf of the 
users. 

All these facts have obviously exerted 
a considerable influence on the form and 
scope of the tariffs. The canal undertak- 
ings and highway authorities charged tolls 
for the use of their ways of communication. 
These tolls were graduated according to 
the capacity of the user to pay and the 
cost of transport which the value of the 
goods could stand: low value freight got 
off more lightly per ton than manufactured 
goods. From the economic point of view 
this is quite understandable in the case 
of undertakings whose costs mainly consist 
of constant items which are so to speak 
independent of the volume of traffic. 

The railways followed this example. For 
the use of the railway maximum dues were 
fixed to which were added additional dues 
for the motive power and for supplying 
wagons. Later on these toll dues and 
charges for supplying rolling stock were 
combined, whilst the charges for loading, 
unloading, the use of the transhipment 
installations, etc. (terminal services and 
facilities) were only regulated when the 
1888 Railway and Canal Traffic Act came 
into force. It was only then that the 
separation between the actual transport and 
the loading and unloading operations were 
codified for the first time. The concep- 
tion of legal tariffs remained the same, 
i.e. the rates remained a function of the 
presumed level of rates the goods to be 
transported could support. With this object 
in view a Classification of goods was pre- 
pared, which indicated their different 
classes and the maximum rates applying. 

To sum up, the principle which had 
been instituted was that the price of rail- 
way transport should be determined accord- 
ing to the value of the transport to the 
user, rather than the cost of the transport 
to the transport undertaking. The level 
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of tariffs had to be fixed in such a way 
that the rates as a whole would produce 
a sufficient income for the undertaking. 
The transport rates included the elements. 
which were formerly separate: « tolls » 
and « charge for using the rolling stock », 
forming a whole, whereas in principle the 
tariff made a distinction between the price 
of transport on the one hand and the 
charges for loading and unloading on the 
other hand. ‘This special discrimination 
whose historical origins have been briefly 
described seems to be peculiar to the Brit- 
ish tariff system. Two other facts again 
complete the general structure of this tariff 
system, viz., the obligation to apply the 
tariff equally to all users in the same 
circumstances, excluding any favourable 
treatment, and the obligation to allow the 
users to consult the tariffs. 

The Railways Act of 1921 made very 
few fundamental changes. The value of 
the goods continued to be the main factor 
in the establishment of the new classifica- 
tion which however replaced the former 
8 classes of the old classification by 21. 
The new standard charges were shown by 
a scale of rates which still made a distinc 
tion between ghe actual transport and the 
loading and unloading operations. The 
creation of exceptional tariffs was provided 
for and such tariffs could be drawn up 
by the railway but required the approval 
of the Transport Tribunal when _ they 
included charges 40 % lower than the 
standard charges. These exceptional tariffs 
could not be done away with or increased 
except in the forms prescribed by the 
Transport Tribunal and under certain 
circumstances the users had the right to 


put forward their objections. A great 
part of the statutary regulations were 
maintained and completed from several 


points of view. ‘The standard charges were 
for the first time « national standards » 
by means of which every given rate could 
be measured and compared with the others. 
One of the objectives aimed at by increas- 
ing the classification was to reduce the 
need for exceptional tariffs; however, excep- 
tional tariffs already in existence could 
continue to apply on the basis of agree- 
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ments made with the users. In _ practice 
the majority of these tariffs, in so far as 
they were not suppressed by the standard 
tariff, were incorporated into the new 
tariff structure. In general, it can be stated 
that this new system was not any relief 
for the railway which on the contrary had 
to suffer from the effects of more rigorous 
regulation and business requirements. 


Until the first world war, the railway 
only had to meet the limited competition 
of the canals and coastal navigation ser- 
vices, both of which were restricted by 
geographical conditions. After the war, a 
new omnipresent competitor arose : the 
lorry. The development of freight trans- 
port by road and the fight the railway had 
to put up to meet this new competition 
is a chapter of modern history. The road 
haulier makes use of a non-specialised 
route, viz., the highway. He is not res- 
ponsible for its construction nor for its 
maintenance, nor has he to meet any tech- 
nical or other regulations concerning the 
regulation of the traffic. In fact, he does 
pay some contribution in the form of con- 
cession rights, but this refers to the ve- 
hicle used and is very different from hav- 
ing to look after a specialised route with 
all the technical expenditure this involves 
(construction, maintenance, €tc.), which 
have to be met whatever the fluctuations 
in the traffic. In view of these circum- 
stances, road traffic developed in the form 
of relatively small organisations, opening 
up new horizons to private transport which 
in recent years has developed at an increas 
ing rate. 


In the field of the cost of transport, the 
rates established by the road hauliers show- 
ed a tendency to be based on factors which 
affect the cost of transport, such as the 
volume and weight of the consignments, 
the ease with which they can be loaded 
and made into balanced loads. Unhinder- 
ed by tariff regulations and unburdened 
by the ordinary commercial charges which 
fall upon large undertakings, the road 
hauliers attacked the main currents of 
traffic wherever conditions were favourable 
for profitable working. Consequently, they 
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soon became formidable competitors of the 
railway which up till then had completely 
dominated inland transport. 

Under these conditions, it is obvious that 
the charges for road transport are extre- 
mely diverse and very flexible. The traffic 
conditions themselves were very different 
and this diversity was reflected in the price 
levels fixed for the different individual 
services. For similar reasons the services 
supplied by the railway were also very 
varied. But as was stated above, the tariff 
system of the railways was governed by 
the principle according to which such 
variations were to be compensated on the 
general plane and each branch of traffic 
had to contribute, to cover the operating 
costs, an adequate contribution propor- 
tional to its presumed capacity to pay. 
This system, which is also found in other 
organisations, has certainly its merits, but 
it presupposes conditions approaching a 
monopoly or at least a situation where all 
concerned are on an equal footing. It 
cannot be justified in the presence of com- 
petition which attacks the profitable bu- 
siness and leaves the unprofitable strictly 
alone. 

This is indeed the dominant considera- 
tion of the whole problem. It is the 
objective of the management to establish 
the tariff charges according to the dif- 
ference between the average receipts and 
the average costs, or between the gross 
revenue and the net operating revenue. 
The railway, tied by its legal and com- 
mercial obligations and hampered by the 
relative rigidity of the system had no easy 
task before it when it was a question of 
fighting against the activities of its new 
competitor, not forgetting’ the repercussions 
of all its actions upon the other tariffs. 
Measured in relation to the standard 
charges which were mainly determined 
according to the comparative values of the 
goods, the reduced rates which were often 
necessary seemed enormous. But from the 
point of view of the comparative costs a 
rate per ton 60 to 70 % lower than the 
standard charge might under favourable 
circumstances prove profitable, whereas on 
the contrary under unfavourable conditions, 
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the standard charge which is the maximum 
would not be. 

The above is intended to show that the 
traditional railway tariff system is incom- 
patible with the new conditions created 
by modern transport. ‘This leads us to 
affirm that the changes in question are 
not only essential, but that they are com- 
ing much too late. 


2) How is the change to be made? 


First of all, it is necessary to examine 
the laws applicable. The 1953 law already 
included certain beginnings in this con- 
nection. It freed the ‘Transport Com- 
mission from the legal obligation of equal 
treatment and unjustified preferences. But 
the practical scope of this innovation must 
not be overestimated. As is well known, 
during recent years, these prescriptions 
have been rarely invoked; as in the end 
the decisive factor remains ineluctable 
commercial responsibility. However, the 
above mentioned obligation has influenced 
from the start the formation of the railway 
tariffs and its total suppression could not 
fail to have certain important repercussions. 

In addition, the clauses of the Road and 
Rail Traffic Act of 1933 concerning tariff 
agreements were abolished, but permission 
was given for more extensive agreements 
with users for part or all of their goods. 

The proposed tariffs prepared according 
to the law of 1947 had to undergo certain 
important modifications. All the proposed 
tariffs had to include maximum rates. 
Where the maximum rates were considered 
impracticable or undesirable, the — tariff 
might impose an obligation on the ‘Trans: 
port Commission to establish reasonable 
unit rates which could however be dis- 
puted before the « Transport ‘Tribunal ». 
In addition the tariff had to guarantee that 
the establishment of the rates was placed 
entirely in the unconditional and unlimited 
discretionary power of the Commission and 
that obligatory publication only applied 
to the maximum rates. The coming into 
force of the new tariffs had the effect of 
annulling Part III of the 1921 Railways 
Act (with a few exceptions of little im- 
portance for our analysis). 
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In this way the old legislation, the result 
of a lengthy evolution, was swept away and 
replaced by a’ few brief paragraphs and 
the British Railways were faced with the 
new possibilities — but also the responsi- 
bilities — offered by a new start. 

It is in fact not easy to make a new 
start in such a matter. Three things how- 
ever appear to be definitely gained : firstly, 
under a competitive regime, the drawing 
up of the tariffs should take place in theory 
and in practice by laying greater stress on 
the factors which reflect the costs (com- 
parative cost of the services). 

Then it is important to remember that 
even apart from any competition, the con- 
ditions under which a railway works are 
always subject to considerable variations, 
so that the costs are likely to suffer from 
serious fluctuations. Finally, the transition 
from the old system to the new should 
not be an abrupt break but rather a joint. 

The Transport Commission considers 
that all transactions — not each transaction 
taken on its own, but the transactions 
grouped together in such a way as to 
form from the commercial point of view 
a reasonable tariff system — should cover 
their direct costs and make a contribution 
towards the indirect costs compatible with 
business conditions. The following costs 
are to be considered as direct costs, the 
cost of supplying and maintaining the 
wagons, tarpaulins, ropes, motive power and 
traction (including the traction for the 
marshalling services), the transhipment 
installations, depots, etc., i.e., those costs 
which vary with the volume of traffic. By 
indirect costs are meant the cost attributable 
to the permanent way, signalling, admin- 
istration, etc., which are independent of 
the volume of traftic. 

This general principle is not completely 
new. In the past, it has already been held 
that such a principle should, in some form 
or other, apply to railway traffic. But there 
is no doubt that so far it has never been 
formulated in this way nor put into prac- 
tice. It also reminds us vaguely of the 
distinction made at the beginning of this 
study between the « road » and_ the 
« method of transport ». 
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In the case of freight traffic, the unit 
of transport is the wagon. The cost of all 
normal transport is due to the supplying 
and maintaining of the wagons in service 
and by making available loading and un- 
loading installations. These costs vary 
according to the character of the traffic, 
the distance covered, the nature of the 
route, the importance of the marshalling 
services, etc. The cost of the permanent 
way and the signalling installations are 
divided over all the different kinds of traf- 
fic, including the passenger traffic. 


The costs can in fact be calculated as a 
function of the wagon circuits, but com- 
mercial practice and custom requires that 
the transport charges shall be based on 
the ton. Consequently the transport charge 
for no matter what consignment depends 
upon its weight and the quantity of goods 
which it is considered can be loaded into 
a wagon. This second factor, namely the 
aptitude of goods for being loaded into 
a wagon has been called « loadability ». 
It is important to note that the « loada- 
bility » of goods is not limited to informa- 
tion concerning their density which can 
be expressed as kg per m*, but rather an 
indication of the quantity of such goods 
that can be put into the wagon. This 
distinction, which is not very important 
in the case of goods transported in bulk, 
may be essential when it is question of 
such things as cases, barrels or machines. 


The first thing which strikes one in the 
new tariff is its brevity The main part 
only consists of twenty paragraphs and 
two relatively succinct scales. The whole 
only takes up six printed pages. Very 
little in truth to contain the elements of 
tariff legislation. Without taking our ana- 
lysis as far as all the details of this tariff, 
we will examine the prescriptions concern- 
ing the rates and this under the following 
headings : 


1) form; 
2) structure; 
3) level; 


4) services (facilities). 


4 
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The maximum rates are given in the 


first scale of the tariff. These will be 
briefly examined under the above four 
headings. 

1) Form. 


The maximum rates are graduated accord- 
ing the seven classes of weight on a down- 
ward scae starting from 10 t. The down- 
ward scale was established taking into con- 
sideration the above mentioned factors : 
« the weight » and the « loadability >». 
The weight of a consignment is a con- 
crete fact. Its « loadability » is a question 
of experience and is complicated by the 
fact that there is a great variety of dif- 
ferent types of wagons, their dimensions 
and their loading capacity. The tariff 
based on the « loadability » of goods by 
means of a formula in which the said 
« loadability » is defined as the weight 
of the goods forming a consignment which 
can safely be loaded and carried ina l0t 
wagon with a load capacity of 450 cubic ft. 
In other words, this is a sort of standard 
rule by which it is possible to measure 
the « loadability » and from this, the 
maximum rate. And since it is a ques 
tion of the maximum rates, they are based 
on the extreme cases rather than on the 
average. 

This idea of form implies that the 
maximum rate will be the lower as the 
weight of the consignment is the greater 
and its « loadability » more pronounced, 
and vice versa. ‘Thus a 10 t consignment 
(or over) with a « loadability » of 10 t 
(or over) comes on a lower rung of the 
ladder, whilst a consignment ye M0) a 
which only has a « loadability » of 2 t 
will be charged under the 2 t rate and fall 
within the maximum charge which if not 
necessarily 5 times greater than the 10 t 
rate, will not be very far off Tip ltrs dake 
same way a 2 t consignment of goods hav- 
ing a 10 t « loadability » also comes under 
the 2 t rate because it often needs a whole 
wagon to itself, atlhough it only occupies 
one fifth of the available space. 

It must be remembered that we are 
speaking of the maximum rates and con- 
sequently that there is always a sufficient 
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margin for adaptation to different circum- 
stances. Nevertheless the principle which 
lies at the basis of this system is of the 
greatest importance. Let us suppose for 
example that the standard charge for a 
class 14 consignment on a certain run 
amounts to 100. The standard charge will 
always remain the same, independently 
of the weight of the consignment or its 
« loadability ». Now if the goods in 
question have a loadability of 8 t the 
maximum rates for consignments of dif 
ferent weights according to the new tariff, 
as distinct from the standard charges, will 
be as follows : 


Weight : 
of consignment. Maximum 
Tons. corresponding rate. 
8 60 
6 a2 
t 99 
3 130 
2, 175 
under 2 284 


The most important innovation of the 
tariff policy lies in the difference between 
the « comparative value » and the « com- 
parative costs ». 


2) Structure. 


The maximum rate is composed of two 
elements: on the one hand a charge per 
ton, for the ten first hours, and on the 
other hand, a rate per ton for the time 
over and above. ‘The first of these rates 
is fixed, and intended to cover the func- 
tions and services which do not vary as 
a function of the distance. These func- 
tions and services include above all the 
supply and maintenance of the wagons, the 
haulage and shunting and obviously the 
station services. The second rate covers 
the cost of the service of the wagons in 
connection with the transport, the actual 
transport costs, the shunting at interme- 
diate stations, etc. 

In this way it is possible to separate on 
the economic plane the two factors which 
represent the constituent parts of the ser- 
vice given by the railway. The effect of 
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this system is to produce a clear arithme- 
tical graduation of the charges calculated 
on the tons-miles, but it is in no way an 
equivalent of the old scale of charges for 
the tons-miles transported. Moreover, it has 
nothing in common with the old system 
of charges to cover the station services and 
transhipment, as applied in the tariff of 
standard charges. In fact, the new tariff 
system does not include any basis justifying 
the traditional separation of the different 
charges; the last vestiges of the special 
charges for loading and unloading — a 
source of disputes for a very long time — 
having been wiped out. 


3) Level. 


One of the most thorny and most dis 
cussed questions in this whole tariff pro- 
blem is to decide how and at what level 
the maximum rates should be fixed. 

We have already stressed the diversity 
of operations which the railway and _ its 
competitors have to accomplish to meet 
the transport services run in the interest 
of the community. We have also affirmed 
that the railway could not support a tariff 
system which in principle provides equal 
charges for all the traffic. Otherwise, it 
would be forced to establish competitive 
rates for traffic « below the line » whilst 
the traffic « above the line », for which 
no remunerative rates could be established 
and for which there exists no compensa- 
tion, would be left to its discretionary 
powers. 

If the accuracy of this thesis is recognis- 
ed it will be possible to fix the maximum 
rates — representing the highest rates 
which can be charged — in such a way 
that they will link up with the maximum 
limit of operating costs. The maximum 
rates are selected at levels which have 
been described as corresponding to  cir- 
cumstances which though unfavourable, are 
not extremely so. 


4) Facilities. 


By « facilities » is meant the services 
rendered and the use of the installations 
provided, covered by the maximum charges. 
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As has already been abundantly stated, 
these are the services and use of installa- 
tions which normally occur in the transport 
of ordinary goods, but the old meticulous 


distinctions have been done away with 
through the suppression of the special 
charges for loading and unloading. It is 


well known that in fact the character and 
extent of several of these services, charac- 
terised until now by a specific and fixed 
element of the charge, vary considerably. 
The new tariff takes a wide and more ra- 
tional view by laying down that payment 
for such services, normally, is included in 
the maximum charges. The proposed tariffs 
in addition provide that the same maxi- 
mum charges also cover the charge for 
driving and delivering loaded wagons onto 
private sidings. 


The new tariff includes, it goes without 
saying, several other specific features, which 
the space available does not allow us to 
analyse here. The most important prin- 
ciples have been reported above we think. 
They bear witness to a new evolution, 
according to which the idea of comparative 
costs is the fundamental basis of the tariff, 
whilst the net revenue becomes the object- 
ive of each transaction. 


We would like to insist yet once again 
on the fact that the present study deals 
with the proposed tariff submitted to the 
Transport Tribunal in March 1955. The 
said tariff which in the meantime has been 
approved and published by the Transport 
Tribunal corresponds in form and structure 
to the proposals made by the ‘Transport 
Commission. 


As regards the level, the Tribunal has 
agreed that the maximum charges cover 
the cost of transport under conditions 
which though unfavourable are not extre- 
mely so. But as regards the cost of the 
transport itself, the Tribunal has adopted 
a somewhat optimistic point of view. It 
has in addition introduced a few other 
maximum charges for certain given kinds 
of goods loaded in bulk. 
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As regards the facilities, the Transport 
Tribunal has adopted the liberal idea of 
supplementary services, as suggested, but 
only in the case of traffic at the stations. 
In the case of private sidings, the Tri- 
bunal has fixed lower maximum charges 
for the transport properly speaking, whilst 
all the other services in connection with 
private sidings will continue to be governed 
by the other system of « reasonable 
charges ». 

So far it is certainly possible to affirm 
that the main objects which the Transport 
Commission had in view have been reached. 
The lowering of the level of the maximum 
charges and the prescriptions concerning 
bulk traffic and private sidings are it is 
true restrictions we had not counted upon, 
but they cannot be considered in any way 
exaggerated. 

On the other hand, it is perhaps a little 
surprising that, in conclusion, the suggested 
tariff considers it undesirable to fix maxi- 
mum charges for the transport of goods 
carried in privately owned wagons or for 
consignments weighing more than 100 t. 
In this case, the Transport Commission has 
the right to fix « reasonable » rates, with 
the reservation that the Transport Tribunal 
can settle any question regarding the « rea- 
sonable » character of such charges. 


Whither is the change leading? 


Despite the modifications made to the 
proposal by the Transport Tribunal, the 
new tariff remains essentially a tariff of 
maximum charges which in fact will only 
apply in all probability to a relatively small 
part of the traffic as a whole. This in 
no way justifies the conclusion that this 
tariff is not very important or only has 
a secondary significance. If it has already 
been described as a fagade, we should 
prefer to call it a « signpost ». 

In our opinion, the establishment of 
the prices is the most important duty of 
the commercial department of the Railway 
Administration. The new tariff which 
has profited by the freedom laid down in 
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the law of 1953, leaves a great deal of 
responsibility to future tariff makers who, 
within the framework of the new _ prin- 
ciples, will have to reconstruct the tariff 
system of the future for the railways. 
The system coming into force as from 
the Ist July 1957 tends to facilitate the 
introduction of the new principles. During 
the years a vast quantity of special tariffs 
have accumulated. Most of these special 
tariffs have been incorporated in the new 
tariff system. Others have been cancelled. 
The old tariffs which afterwards have been 
included in the new system will gradually 
be re-examined and adapted to the new 
principes; this will give both users and 
the railway time to adapt themselves to 
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the new regime and avoid in this way any 
cause of trouble in commerce and industry. 

The new tariff includes scales both for 
« part loads » and « full loads ». ‘There 
are still other auxiliary means of getting 
out the rates, but finally the responsibility 
rests upon the official charged with making 
out the transport prices. The new system 
supposes that he will have a_ thorough 
knowledge of the elements for which he has 
to charge and of their comparative costs. 
He must tend towards the application of 
new better and more economical methods, 
when the cost of transport is at a level 
which prevents competitive prices being 
established. Finally, he will see the results 
of his work from the net revenue realised. 


[ 614 .5 (73) } 


An end to Diesel dermatitis. 


EJ & E, Rock Island and IC take steps to control 
skin troubles from Diesel oils, chromates, coolants. 


(Modern Railroads, July 1958 ) 


The accompanying article is one of a series of case history reports on American 
industry being sponsored by the Association of American Soap & Glycerine Producers, 


Inc. 


While the subject it treats — Diesel dermatitis — ts considered controversial in some 
railroad circles, there is no controversy about the fact that proper methods of control 


do keep the problem to a minimum. 


The methods of control that have been adopted by the three railroads described in 


the article have had two favorable results. 


They have boosted employee morale and 


at the same time have had the effect of protecting management from what in some cases 


have been costly personal injury suits. 


During the 1940's the American railroads 
came roaring into an era of unprecedented 
speed and power as the modern Diese] 
engine sent the steam locomotive out to 
pasture. They also came roaring into what 
could have been a major health problem 
— dermatitis. 


How they faced the challenge is the 
subject of a recent field investigation by 
the Association of American Soap & Gly- 
cerine Producers, Inc., as part of its con- 
tinuing educational campaign in the pre- 
vention of industry’s number one health 
hazard. 


In October 1951 a conference, attended 
by interested representatives of most of 
the major railroads, was called in Chicago. 
Its subject was <« Occupational Dermatitis 
Among Railroad Workers », and the 
speaker was Dr. Louis Schwartz, industrial 
dermatologist and former Medical Director 
of the U. S. Public Health Service. 

Based on an over-all investigation of 
the industry, Dr. Schwartz gave a broad 
outline of the principal skin irritants faced 
by Diesel workers. These included various 


solvents, soldering acids, crankcase oils and 
greases, chlorinated hydrocarbons. He 
concluded : « The main causes of dermatitis 
among railroad workers are the lack of 
proper cleansing facilities, the inadequate 
and distant wash rooms and lack of proper 
industrial hand cleansers; the use of irritant 
petroleum solvents and chlorinated hydro- 
carbon solvents to remove soil from the 
skin ». 


The 
simple : 


prescription for prevention was 

— Reduce contact with irritants to a 
minimum by strategically placing wash 
basins, equipped with properly selected 
skin cleaners and paper towels, no more 
than 100 feet apart, right in the work- 
shop itself; 

— Provide and urge the use of pro- 
tective clothing and barrier creams where 
feasible — water-repellent creams for pro- 
tection against chromates and alkalies, oil- 
repellent creams for use with fuel oils 
and greases (use of such creams also assures 
extra wash-ups, again gives extra protection 
through cleanliness) ; 
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— Educate the worker to the possible 
sources of skin troubles on the job and 
teach him how to use the preventive 
measures provided. 

The talk had particular meaning for 
one railroad — the Elgin, Joliet & East- 
ern — which only a few years earlier had 
been hard hit by three combined lawsuits 
seeking and « ad damnum » of $ 150000. 
(This was one of the largest sums ever 
connected with an occupational personal 
injury claim.) At that time it was alleged 
that the railroad was aware of the inherent 
dangers in handling the new Diesel oils 
and solvents and had not taken steps to 
protect its employees. 

EJ & E’s troubles had begun toward the 
end of ’47 and first of ’48, when various 
more or less minor cases of dermatitis 
began turning up in locomotive shops 
recently introduced to the new Diesel 
materials. Of these, three eventually devel- 
oped into costly litigation. 

The road began an immediate on-the- 
spot investigation of every case, checking 
where each victim worked, what materials 
he handled. It soon became clear that 
the majority of affected workers were in 
jobs directly concerned with the Diesel oils 
and chromate rust inhibitor solutions. It 
also appeared that these workers were not 
keeping themselves clean. Existing wash- 
ing facilities — adequate in the steam 
engine era — were too few and too far 
away to cope effectively with skin irritants 
requiring immediate removal on contact. 
EJ &E started a cleanup campaign that 
included installation of more washing faci- 
lities and intensive employee education on 
the necessity for personal cleanliness. 


Facilities conveniently located. 


Today the EJ &E shops are models of 
good plant housekeeping, where cleanliness 
is the watchword and dermatitis has hardly 
a chance to get started. At East Joliet, 
where approximately 200 workers come in 
contact daily with potential skin irritants, 
special cleaning facilities have been instal- 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


DECEMBER 1958 


led to make skin cleaning as convenient 
and efficient as possible. These are in 
addition to the main washrooms in each 
building, which contain varying numbers 
of multi-outlet wash basins and modern 
showers. 

In the locomotive shop, where the diesels 
are drained, refilled with coolants, cleaned 
and greased, and in the roundhouse, where 
running repairs are made, the special single 
and multiple washstands are spaced appro- 
ximately 100 feet apart, right next to the 
work areas, and have a specially selected 


Convenience 


nc of facilities is major factor in 
dermatitis control. Here washstand is loc- 
ated right next to Diesel overhauling at 


E.J. & E. Joliet shop. 
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skin cleaner and paper towel dispenser. 

No more than seven to 10 persons need 
use any one installation during a shift; 
there’s no waiting in line for cleanliness 
at Joliet — a vital point in securing the 
cooperation of workers. Washing up fre- 
quently and thoroughly has become an 
unconscious part of the work routine. 

EJ & E also provides many other protec- 
tive devices — creams; waterproof aprons, 
gloves and sleeves; face masks, respirators; 
rubber boots and overshoes; and if required, 
hoods. All are in constant demand and 
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Employee education important. 


Employee education in cleanliness is a 
continuing part of EJ & E's dermatitis pre- 
vention program. Immediately upon being 
hired, every worker who will handle poten- 
tially irritating materials is given an intro- 
ductory sheet outlining the precautions to 
be taken with such materials, explaining 
the reasons for these precautions, and 
underlining the three cardinal rules : 


— Avoid all unnecessary contact with 
oils, greases and solvents. 


Showers after work are part of over-all cleanliness campaign 
on E.J. & E. Shown is shower facility. 


used by virtually every worker coming in 
contact with potentially irritating sub- 
stances, according to classification of the 
material and the hazard involved. More- 
over, every worker issued protective gar- 
ments must sign for them, indicating date 
of receipt. This provides a further check 
on who is and is not observing the safety 
precautions in the rare event that skin 
trouble does break out. (In one year 
recently at Joliet, the railroad spent over 
$5000 on skin cleaners, $2000 on pro- 
tective creams, $ 14000 on clothing — and 
considers the investment worth every 


penny.) 


—_ Thorough and complete 
cleanliness is absolutely essential. 

__ All cases of skin irritations should be 
immediately reported. It is the constant 
responsibility of supervisors to see that 
employees follow to the letter the full 
content of these instruction sheets. 

Other constant reminders of the need for 
cleanliness are the instruction cards above 
every washstand in the work areas. ‘These 
detail how to wash up fully and_ effec- 
tively — how to apply the skin cleaner, 
work it into the crevices of the skin, add 
water slowly and wash off. The introduc- 
tory « rule sheet >» and wash-up instruc- 


personal 
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tions are also posted in every main wash- 
room. 

Proof of the effectiveness of the clean- 
liness program are the statistics themselves. 
Today dermatitis is a thing of the past in 
a shop where not long ago seven or eight 
cases a year had been the costly rule — ris- 
ing at times to almost 15. 

EJ & E’s experience was not lost on 
other railroads — the Illinois Central and 
the Rock Island Lines, for example. Both 
railroads examined and overhauled their 
program of dermatitis prevention in 1953, 
after experiencing skin troubles from Diesel 
oils and coolants. 


IC’s preventive program. 


Following a meeting of the Medical Sec- 
tion of the Association of American Rail- 
roads in April of that year, at which the 
Association also agreed that dermatitis 
preventive methods for Diesel workers 
should be instituted, representatives of the 
Central toured the EJ &E’s Joliet shops. 
They noted the special installations there 


Main washroom at Joliet has multi-outlet wash- 
basins, special skin cleaner, washing instruc- 
tions for employees. List of precautions is 
posted, 
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and modified them to fit conditions in 
their own Chicago yards. 


A station containing washstands and 
showers, then a considerable distance from 
the larger shop, was moved close to the 
main Diesel work area. In addition, an 
entire new building was fitted to one side 
of the roundhouse, equipped with addi- 
tional washing facilities, showers and more 
lockers. A special emergency safety shower 
was also installed at the opposite side right 
next to a giant degreasing vat full of 
solvent. 


Employee education was greatly stepped 
up, with strong emphasis on personal clean- 
liness in the periodic safety meetings. The 
talks stressed proper washing techniques 
and the need for using the protective 
creams and clothing provided. Such equip- 
ment includes waterproof gloves and 
aprons, and special face masks and tongs 
for use by workers on the solvent degreas- 
ing operations. Signs were put up on the 
central bulletin board as constant reminders 
of the need for watchfulness. 


Rock Island improves facilities. 


The Rock Island Lines took similar steps 
in 1953 to correct a rapidly worsening 
dermatitis situation. At its shops in Silvis, 
Ill., and El Reno, Okla., investigators found 
considerable skin trouble from leaking 
chromate solutions, and dry chromate 
powders which were being carried on air 
currents; also from hot solvent vapors 
escaping from degreasing tanks. Little was 
being done in the way of urging the use 
of protective clothing or creams or in 
educating workers on the need for clean- 
liness — though washing facilities appeared 
to be in good shape and the shops them- 
selves were kept clean. 

As a result of its 1953 investigations, this 
railroad, too, instituted regular cleanliness 
training programs in all areas where 
potential irritants were handled. Poster 
reminders were installed in washrooms and 
work areas. Comparative analyses of vari- 
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ous protective creams and industial skin 
cleaners resulted in the selection of one 
cream most effective in combating the 
solvents and chromates and one for the 
Diesel oils and greases, plus a non-irritating 
skin cleaner. These are now in universal 
use throughout Rock Island’s installations. 
Washing facilities were even further im- 
proved and expanded. 

Out of all the careful, painstaking 
investigation by the railroads of ways to 
combat dermatitis, the striking fact emerges 
time and again: there is no substitute for 
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personal and plant cleanliness. ‘This was 
dramatically emphasized when some of the 
railroads sought a way around the prob- 
lem by substituting presumably non-irritat- 
ing non-chromate coolants and rust inhi- 
bitors. The unhappy fact was that these 
simply did not do as good a job; within 
six months after their introduction, Rock 
Island Lines, for one, went back to the 
chromates. But after having learned how 


to handle the material, Diesel workers 
could still say goodbye to chromate 
dermatitis. 


[ 625 .234 (44) ] 


The first realisation of heating railway stock 
by means of radiant panels, 


by A. ANTONI, 


Ingénieur des Arts et Manufactures. 


(Le Génie Civil, 


A very original application of heating 
by radiant panels has been made during 
the last two years by the French National 
Railways Company, in the equipment of 
vans specially fitted up for the « Société 
des Nouvelles Messageries de Presse Pari- 
sienne », for the rapid transport of news- 
papers from Paris to the large cities served 
by the lines of the south-eastern and south- 
western regions. 

As soon as they come off the printing 
press, the papers are taken to the Lyons and 
Austerlitz stations and put in bulk in the 
vans, in which they have to be sorted and 
packaged during the run for delivery to 
the large provincial stations. 

The vans therefore have to be heated 
like the coaches, but as in practice they 
are only used between midnight and seven 
in the morning, and with all the different 
methods of traction, it was essential to 
equip them with self-contained heating 
which could be quickly turned on and heat 
up quickly. 

Heating by means of the classic methods 
(hot water or steam radiators) was impos- 
sible as there was no space available along 
the body sides which are completely 
covered on departure by the stacked up 
papers, so the technicians of the Rolling 
Stock and Traction Department of the 
South East Region of the S.N.C.F. con- 
sidered the possibility of diffusing the heat 
by means of radiant panels arranged in the 
only free space available : the ceiling. 

Carrying this out presented several dif- 
ficulties. First of all, it was not certain 
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that the space available would allow of 
the installation of a sufficient area of 
panels for an acceptable degree of radia- 
tion at low temperatures (40 to 45° C 
maximum) for the water circulating in the 
heating tubes, for the comfort of the staff. 
On the other hand, what hot water plant 
was there which would give a constant 
temperature and assure as far as possible 
a thermo-siphon circulation, already a dif- 
ficult matter for an installation on the 
level and made even more precarious by 
the small differences in temperature be- 
tween the starting and return circuits. 


American authors experienced in heating 
by radiant panels which is widely used in 
the United States in the form of ceiling 
heating, advised that an average temper- 
ature of the heating fluid of 40° C should 
not be exceeded for ceiling heights of 
2.20 m, corresponding to a calorific emis- 
sion (a function as is known of T’) of 
about 150 keal/h m?. 

This limit was even more imperative in 
the heating of these vans since the water 
circulating tubes for raising the panels to 
a suitable temperature were hotter and 
closer to the heads of the occupants of 
the van than the panels themselves and 
completely uncovered. 

Covering the whole available ceiling area 
of the wagons, only 18 m? of panels could 
be installed which in theory limited the 
calorific emission of the system to; 18 
x 150 = 2700 kcal/h. In the case of an 
ordinary wagon, even with good heat 
insulation, this would have been quite 
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insufficient and quite out of proportion to 
requirements. Luckily the piles of news- 
papers which made it impossible to install 
the classic type of radiators heating by 
convection, themselves formed very efficient 
insulating screens over the whole of the 


than half. As, moreover, it was possible 
to heat the van for some hours before it 
was occupied, whilst it was being heated 
up, hotter water could be circulated 
through the pipes, up to 652702 Gietor 
example, thus raising the panels to about 
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; ee J s j 


40/49» 
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VEGA PRIMA 2 
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< (30mm x 


‘ 
\ ’ 
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~~~ 2018/20? 33 / 42> 
Rewiplissage 
Fig. 1 and 2. — Diagrams of the whole of the radiant panel installation. 
Explanation of French wording. 

Vase... — 45 1 expansion tank in circulation. — Collecteur — collector. — Mise... plein = outlet to 
atmosphére and overflow. — Chaudiére... 2 = VEGA PRIMA 2 automatic boiler. — Remplissare = 
filling. — Vidange — draining. — Groupe moto-ventilateur = motor blower group. — Matelas... 
30 mm = insulating mattress of fibre glass. — Plaque radiante — radiant panel. — Tube acier = 
steel tube. 


side walls which were already well insul- 
ated (double walls, air space and insulat- 
ing glass wool); on the other hand, the 
loss of heat through the ceiling was auto- 
matically reduced by the insulating cover- 
ing on the back of the radiant panels, to 
prevent heat being directed upwards. 
These favourable arrangements reduced 
the loss of heat to be made up by more 


60-65° G without any risk of discomforting 
anyone. 

This programme, adopted right at the 
start, proved completely satisfactory, the 
water thermostats controlling the temper- 
ature of the panel heating circuits making 
it possible to run at two heat ranges: 
high temperature before the staff arrived 
and moderate while the van was occupied. 


1720 


The generator, as we have seen, had to 
meet very strict conditions of functioning 
and great flexibility of running, in order 
to be able to meet very rapidly any varia- 
tions in the programme, which necessitated 
using an automatic boiler. As certain 
safety considerations made it unadvisable 
to use oil-firing, it was decided to use an 
automatic coal fired boiler. 


The Rolling Stock Department of the 
S.N.C.F. which knew the good results 
obtained on the mail wagons and restaur- 
ant cars with the small Vega automatic 
boiler, and had appreciated the flexibility 
of its working on their « Bibliofer » 
coach, selected this type of plant for the 
heating circuit of the panels. 


On the advice of the builders, based on 
experience with mail wagons working on 
the thermo-siphon principle, no pump was 
provided in the heating circuit, which 
avoided complications in the apparatus 
and in the electrical equipment and a 
considerable increase in the cost of the 
installation. 


From the very first tests, it was clear 
that the priming of the circuits took place 
spontaneously and very quickly, which 
confirmed the wisdom of the choice of 
the thermo-siphon solution adopted. 


The essential features of the Vega hot 
water boiler fitted in these vans for trans- 
porting newspapers consist in the complete 
combustion in a thin layer, obtained by 
a patented arrangement of tuyere blowing 
in the primary air, with the additional 
action of preheated secondary air and in 
the control of the rate of combustion by 
a thermosensitive element which operates 
the motor-blower and the amount of air 
and gives full or part working, instead of 
full or zero in the case of oil fuel (idling 
regime: 3 to 5 % of normal regime). * 

In addition, the very active climb in 
temperature due to the rapid heating of 
the water under the effect of the forced 
combustion and favoured by the smooth 
sheet cylindrical walls of the water-jacket 
greatly facilitate the working on the 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


DECEMBER 1958 


thermo-siphon system of the hot water 
heating installations. 

The radiant panels consist of a simple 
sheet of steel 1 mm thick suitably shaped 
(fig. 2 and 3) capping four steel tubes 
33/42 to which it is fixed by clips. The 
outside edges of the radiant panels are 
inclined about 30° in order to direct the 
radiation towards the centre of the van 
occupied by the staff and the back is 
covered by an insulating mattress of fibre 
glass 30 mm thick, to prevent any heat 
being emitted upwards. 

The four tubes are welded in the middle 
to a central collector of 60/70 tube con- 
nected to the boiler outlet, and at each 
end, to a return collector of 50/60 tube 
connected to the return to the generator. 

Figure | gives a diagrammatic view of 
the installation as a whole, with the 
radiant panel removed: on the left, the 
boiler with its motor-blower and its feed 
hopper for small coal; above this, the 
60/70 piping feeding the central collector 
of the two half-groups of four 50/60 pipes, 
to the two ends of these groups the outlet 


collectors, from which the return 40/49 
piping starts towards the boiler; in the 
centre, above, the expansion tank and 
piping. 


The two control thermostats are placed 
side by side on the 60/70 piping immedi- 
ately besides the boiler wall. The start- 
ing up thermostat is generally set at 
70° C. By raising the panel to a temper- 
ature of between 60 and 65° C, it makes 
it possible to heat up the van very quickly 
before it is occupied, and in addition acts 
as a safety device for the boiler during 
this period. The normal working ther- 
mostat is generally set at 50° C; it assures 
that the panel is maintained at a suitable 
temperature to give comfortable heating. 
Changeover from one regime to the other 
is by means of a suitable hand switch, 
whilst the two thermostats are enclosed in 
locked boxes to prevent them being tam- 
pered with. 

The departure circuit naturally includes 
a branch line in 15/21 tube to the 45 1 
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expansion tank in the cabin of the wagon, 
above the inlet collector. The overflow 
drains off under the frame through a 
21/27 pipe. 

The heating plant installed by one of 
the end vestibules of the van and opening 
into it is exceptionally compact since it 
only takes up 0.94 m? into which space is 
fitted the all-steel automatic boiler, its 
fuel hopper which can hold enough fuel 
for 24 h running on full regime, the motor- 
blower group which automatically supplies 
the combustion air, the smoke pipe and 
heating equipment. 

Figure 4 shows an almost identical heat- 
ing plant, equipped with the same Vega 
boiler, used for heating the « Bibliofer » 
coach of the south-eastern region of the 
SéNvGuE, 

Figure 3 shows the interior arrangement 
of one of the vans, with its newspapers 
racks and in the ceiling, the four heating 
tubes and the steel plate with bent 
edges which forms the radiant panel. On 
the boiler room partition at the end, to 
the right of the door, are the control 
apparatus and automatic operating equip- 
ment of the motorblower of the boiler. 
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After two winters experience, it has been 
found that these heating installations by 
radiant panels have given as good results 
on rolling stock as they do in fixed instal- 
lations (buildings and shops), both from 
the point of view of comfort and fuel 
economy. 

The heating up of the space at the 
high regime takes place in 1 to 2 h, 
according to the outside temperature, and 
the staff enjoy the same comfort when the 


ambient temperature is 16° C, thanks to 
the radiation of the warm panels and 
walls, as when it is 18 or 19° C with 


convection heating with which the walls 
remain colder. 


* & € 


This application of heating by means of 
radiant panels in wagons is as far as we 
know the first such realisation in Western 
Europe. It assures under very advantage- 
ous conditions the comfort of the staff 
and shows that the technical services of 
the S.N.C.F. are making use of the most 
up to date techniques, even when equip- 
ping stock made only on very small 
numbers. 


[ 624 (52) ] 


A new bridge with three chord members 


or booms now being constructed in Japan, 
by M. Fukubei TakaBEya, 


Professor at the Yokosuka (Japan) Military Academy. 


(Acier-Stahl-Steel, 


As part of the programme for the 
development of its natural resources and 
the reafforestation of the mining region 
of the Yubari district (Hokkaido), a new 


381.600 (1.252) 
52.080 ” 


2nd February, 1958.) 


work was partly welded and partly rivet- 
ted, both in the works and on site. 

The upper chord member of the 39 m 
span is a welded caisson beam with an 


single track railway bridge is being built 
near the town of Jubari. The bridge is 
of the three chord or boom member type: 
the main beams are simple Warren trellis 
girders. 

The bridge (fig. 1) has seven spans, five 
of 52.08 m, one of 77 m and one of 39 m. 
The total distance between abutments is 
equal to 381.60 m. The superstructure 1s 
6 m wide between the centres of the lower 
chord members and it is 8 m high. The 
work has been entrusted to the Tokyo 
Steel Ribs and Bridge Works. 

Figure 2 shows the transversal section of 
the bridge on the 39 m span. The total 
weight of steel used is 466.5 t. The frame- 


8.000 (26:3 | 


; ld 
6,000 (19-8") J 


(Acier-Stahl-Steel.) 
Transverse section of the bridge. 
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Membrure 
supérieure, 


Membrure 
inférieure. 
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upper flange of 430 x 9 mm, two inclined 
webs of 300 x 9 mm and two lower 
flanges of 110 x 9 mm. In the 77 m span 
the upper flange measures 400 x 22 mm, 
the inclined webs 400 « 22 mm and the 
lower flanges 140 x 22 mm. In the case 
of the 52.08 m spans, these dimensions are 


No. of spans . 


JENaVal (ovoyakeseti | 
Upper chord member . 
Lower chord member . 
Diagonals Sa sian 
Wind bracin'® ne 
Cross stays under track 
Longitudinal members . 
Bearings 

Bearing plates. 
Assembly bolts 


Total per span 


Travée de 39 m. 
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430 x 13 mm twice 300 x 12 and twice 
110 x 13. In the case of the 77 m span, 
the lower chord members have a flange 
of 200 x 25 mm and two webs of 
300 x 22 mm. The sections of the chord 
members are shown in figure 3. 

The weight of the framework components 
can be divided up as follows : 


4.036 t 
19.582 
24.098 
25.020 

6.272 

8.454 
13.108 

2.882 

1.600 

0.328 


3.656 t 
4.421 
7.948 
11.136 
2.859 
4.518 
6.688 
1.462 
1.350 
0.168 


CO RO COE UREN: Sl OS 
NWOUOFKDAMNWOAD 


105.380 61.236 t 44.206 t 


1— 430.9 


2— 300%9 
2— 110«9 
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A} 2 L 250x90410415 
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2— 30022 
1 
Fig. 3. — Section of the chord members at the centre of the spans 
N. B. — Membrure supérieure upper chord member. — Travée de... — span of... — Membrure inférieure 


lower chord member, 


Travée de 52.08 m. 
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ie. for the whole bridge 105.380 t 
wh Olea. 44.9206 t = 455.766 t. 
The live loads taken into account 


include four 6 t axles followed by a uni- 
form load of 1.5 t per m. The dynamic 
coefficient is 1.3. The wind pressure was 
taken as equal to 100 kg/m? in the case 
of the bridge with its live load and 
300 kg/m? for the bridge with no load. 
Apart from these overloads, the official 


(Acier-Stahl-Steel.) 
Fig. 4. — Assembly of the three chord member bridge in the works. 


Japanese regulations concerning steel rail- 


way bridges have been adhered to. The 
design was mainly due to K. Kuroda 
Miyazaki, engineer and to the Chief 


engineer G. Ozaki. 
ae 


(1) See also article by professor F. TAKABEYA : 
« Recent developments in bridge construction 
in Japan », which appeared in « Acier-Stahl- 
Steel » No. 10, 1955. 


[ 625 .245 (494) ] 


A new special wagon on [8 pairs of wheels 
for the Swiss Federal Railways. 


(Bulletin d’Information C.I. C. E., No. 6, December 1957). 


As more and more heavy machinery is 
built in Switzerland, the demand for spe- 
cial vehicles for carrying heavy and bulky 
loads is ever growing. 

The Swiss Federal Railways (C.F.F.), 
in close collaboration with Brown Boveri 
& Co., completed the design of a wagon 
carried on 36 wheels and its construction 
was given to the « Société Industrielle 
Suisse » at Neuhausen and to Messrs Gio- 
vanola Bros. at Monthey. Within twelve 
months, the most modern and at the same 
time the highest capacity European wagon 
was put into service. As soon as com- 
pleted, in February 1957, it was used to 
carry a stator weighing 206 t, part of the 
largest turbo-generator so far built in 
Europe. This 214000 kVA Brown Boveri 
generator was loaded in the erecting shop 
at Miinchenstein and delivered six days 
later to its consignees the « Rheinisch- 
Westfalische Elektrizitétswerke > of Essen, 
in the new works at Frimmersdorf, in the 
Ruhr. 

This wagon has six bogies each of three 
pairs of wheels grouped together in two 
sets of nine pairs by four articulated 
bridge members (two large and two 
small) resting in spherical pivots. The 
large bridge members support the carry- 
ing arrangement which is solidly built. 
The carcase of the stator to be carried is 
fastened with the specially provided covers 
for the transport to the arms of the carry- 
ing arrangement, with which it forms a 
self-supporting girder. 

The new vehicle has a tare weight of 
98 t and can carry a load of 270 t. Its 
length of 33.4 m empty is as much as 
43 m with the load. 


The six wheeled bogies have a com- 
pletely welded frame including the central 
spherical pivot and the side bearers. ‘The 
frame rests on heavy plate springs and 
through them on the sets of wheels of 
20 t loading and the roller bearings fitted. 
To obtain an equal weight distribution, 
the springs of two adjoining axles are con- 
nected through equalising levers. The 
third pair of wheels is independent. All 
the axles and in particular the middle 
pairs of the bogies have adequate side play 
(+ 15 mm), which allows the wagon to 
run through curves of only 50 m_ radius 
in the works. The six bogies are alike 
in construction. They have complete brake 
equipment consisting of an  Oe6erlikon 
distributor and a graduated load brake 
with four different positions. In addition, 
the two outer bogies have a bolster carry- 
ing the usual buffing and drawgear, a 
platform with hand brake, a railing and 
an intercommunicating gangway. 

The small bridge members mentioned 
above connect together the two outer 
bogies by means of a spherical casting 
placed at the middle of the carrying device. 
The large bridge members connect the 
small ones to the inner bogies. At a third 
of their length, they support above the 
middle axle of the middle bogies a spher- 
ical centre casting of 150 t carrying capa- 
city which acts as a bearing of the carry- 
ing device properly speaking. This latter 
part is built up from two massive girders 
in the form of arms made like the bridge 
members of steel plate and rolled sections. 
The whole is assembled by electric welding. 
Owing to the weight, « Feralsin » a spe- 
cial steel of 52 kg/cm? tensile has been 
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used to a large extent. At their centre 


the arms have on top two shoulders (thick 
plates) and below two strong eyelets to 
which are secured the covers for transport- 
To steady the load which 


ing the stator. 
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The material is under maximum 
when the wagon is fully loaded. 
The cast steel spherical pivots weighing 
426 ke work in an oil bath; they are 
located on the large bridge member and 


stress 


. — View of the 36 wheeled special wagon (empty) 


of the Swiss Federal Railways. 


Fig. 2. — View of the same wagon carrying a stator of 206 t. 


them and supported on the special end devices; in this manner, the 


forms an integral part of the wagon. 


is carried on two supports only one of the 
two arms has in addition to the spherical 
cap a roller side bearer. 

The four bridge members and the two 
arms of the carrying device, weighing 
together 46 t, are of light construction. 


It must be noted 
that the two-half wagons have been separated, the load being placed between 


load 


on double slides. Thanks to an electro- 
hydraulic lining up device they can be 
made to slide up to 35 mm off centre, 
on one side and the other in about 3 min. 
A hand pump is also provided in case 
anything gets out of order. The valves 
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controlling this lining up device are placed 
on the operating bridge in a case in which 
the various parts are clearly arranged. 

A bell system, also carried to the loco- 
motive, makes communication possible be- 
tween one observation post and the other; 
as soon as any obstacle arises possibly 
endangering an outside gauge load, the 
man in charge orders the driver by means 
of the bells to stop. The load is then 
displaced by means of the lining up device 
so that it can pass safely the critical point. 

As transports of this kind usually take 
place at night when the traffic is less 
intense, on each platform six mobile pro- 
jectors have been fitted to light up the 
parts of the load outside the vehicle gauge. 

The electric current for the projectors 
and the lining up device is supplied by a 
generating set with a VW motor installed 
in an auxiliary wagon where also other 
equipment and the accompanying person- 
nel are carried. 

At the present time, few of such great 
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loads have to be carried each year. In 
order therefore to get a rational use of the 
vehicle, three loading bridge members 
have been ordered by the C.F.F. with 
which three wagons each of six pairs of 
wheels with low loading platforms can be 
made up from the six bogies. In the case 
of heavy bulky loads which unlike the 
stators of which we have just written, 
cannot form a self-carrying load, the con- 
struction of a kind of carrying jacket is 
being designed. 

As the authorised axle load of 20 t on 
most European railways has not been 
exceeded to any extent, the use of the 
vehicle is very little restricted. When 
crossing bridges, for example, several 
empty wagons have to be placed between 
the locomotive and the heavy load in 
order to avoid a too great load concentra- 
tion. Finally, to prevent supplementary 
dynamic forces acting on such structures, 
the speed over them has to be reduced to 
a low figure. 


{ 624 (43) ] 


Railway bridges in towns, 


by Dipl.-Eng. Otto Boscn, 


Higher Counsellor of the Bundesbahn. — Central Administration of the D.B. — Frankfort (Main). 


(Die Bundesbahn, No. 16, August 1957.) 


The constant development of our cities 
and extension of commerce and industry 
also increase the need for transport within 
the cities and their suburbs. Railways and 
city highways, railways and metropolitan 
lines, underground and above ground, 
large airports and landing grounds for 
helicopters, rivers, canals and harbours are 
all part of the communications system of 
the city of today and the future. The 
lines of communication cross one another 
and connect with each other and should 
be the subject of methodical planning to 
co-ordinate their mutual relations. The 
less the different methods of transport 
hinder each other mutually, the higher 
their output. This leads to the making of 
costly crossings at different levels; in large 
cities of international importance, at 
important centres it is often necessary to 
superimpose three or more lines of com- 
munication at different levels like the 
stories of a house [1]. Western Europe, 
however, has not yet reached the end of 
its evolution in the matter of transport; 
there may even be a further increase of 
traffic by rail, road and air. The ways 
of communication must be capable of 
assuring this additional traffic; in other 
words, they must be adapted and com- 
pleted in view of future requirements. 

In the interests of security and in order 
to increase the output, it is often necessary 
to modify the existing rail-road crossings 
and to make new ones. In this connec- 
tion, it is advisable to replace level cros- 
sings by over or under bridges, widen 
the existing railway or road bridges, 
replace superstructures that have become 


insufficiently strong or no longer offer 
acceptable safety for the traffic. 


Fundamental bases for studying 
railway bridges. 


The technical solution of the problem 
set is determined by the situation of the 
railway in relation to the surrounding 
ground, as owing to the special features 
of railway operation, it is more difficult 
to modify the level of a line than that of 
a road. Most often in the large cities the 
railways are at such a height above the 
ground that the urban highways can pass 
underneath the lines. Near the large 
raised up stations, big bridges are neces- 
sary over the roads to link up the dif- 
ferent quarters of the city separated by 
the railway. The drawbacks of such 
bridges — need for artificial lighting dur- 
ing the daytime, noise, ventilation, drain- 
age — are eliminated when, as for example 
in Hamburg (central station) and Darm- 
stadt, the lines in the town are at such 
a low level compared with the roads that 
the town traffic can cross over the rail- 
way installations by large road_ bridges. 
The separation of the different districts 
is then less noticeable and consequently 
might be said to be less of a nuisance. 
When the railway and its stations are at 
exactly the same level as the rest of the 
city, for example at Bonn, there is very 
considerable difficulty when it is a ques- 
tion of making new bridges over the roads. 
According to site conditions, over or under 
bridges are adopted, but often result in 
complicated layouts, with marked curves, 
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considerable gradients, long sustaining 
walls and drainage problems. 

As the new city highways are now being 
made much wider than in the past, and 
the old roads have to be widened with as 
little modification as possible of their 
profiles, the height available inside a city 
to build a bridge — height of the inside 
wall of the bridge above rail level — is 
often very low compared with the span. 


Under such conditions, it is no longer 
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life. These conditions can be fulfilled 
with prestressed concrete bridges and a 
combination of steel and concrete, and 
with modern welded metal bridges in the 
static forms of slabs or slab-girders, gant- 
ries, trellis girders or hollow  caissons, 
especially as with all these forms of con- 
struction it is now possible to lay the 


track directly on the metal or concrete 
deck with rubber plates, which reduces 
the height required. With the concrete 


Bios 1 


at Cologne-Bayenthal, built in 


possible to build as in the past arched 


bridges in natural stone, bricks or con- 


crete, although an arched bridge often 


harmonises with the urban 


(fig. 1). 


landscape 


The new types of railway bridges [2 


The made in constructional 


technique has resulted in types of bridges 


progress 


which meet the essential requirements fo1 
town buildings: limited height, aesthetic 


appearance, reduced maintenance and long 


— Bridge with brick masonry arch over the Alteburger Strasse 
1912/13. 


deck slabs of metal, mixed 
bridges, the direct fastening of the rails 
has the advantage not only of reducing 
the height of the structure but also of 


considerably simplifying the section of the 


concrete or 


bridge, because there is no longer any 
need for a lateral layer of ballast. 
In the last few years, a great number 


of different types of such rail fastenings 

have been designed and tested, with smooth 

or grooved rubber plates, with grooves on 

sy side or both, or with cylindrical hol- 

ows of icknesse aryl : 5 

20 mm. Aa he eee ey 1 
z signs have 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 1731 


DECEMBER 1958 


oot 86 £6 86 v6 c6 88 68 18 asplig oy} Wory WOT 
TOT 86 +6 86 $6 £6 68 98 C8 " o8pliq oy} UO 
L6 96 C6 86 $6 76 68 $8 c8 aspliq oy} Jopun ose snonnpdos SPeys 
passaid uo yseyjeq JO peg YIA 
sIopii3 ayeyd poyeall YIM oP 
OOT 86 C6 86 $6 16 98 v8 @8 asplig oy} Wor; WOT 
oot 86 C6 86 96 C6 68 98 18 * ospliq 94} UO 
66 86 v6 OOoT 66 £6 $8 v8 £8 aspliq oy} Jopun sayejd Suleaq 
joqqni uo yorn yA weeq 
uossted «peppy aspug 
cOl 66 $6 86 96 v6 98 £8 c8 ospliq oy} Woly WO] 
col OOT L6 86 96 v6 68 68 (4: ‘ aspliq ay} UO 
86 L6 $6 86 $6 06 $8 v8 c8 espliq 94} Jopun saqeid 
Surmveq Joqqni uo Ye} YUM 
opus ayejd poppe YUM osplg 
"O90] | ‘O90] ye ‘O90, | ‘OO0] pene o00[ | “OOO | ava, 
Jasaiq | weois ay jaserq, | wies}s a5 Josoiq | wos ah }UNWINAVSUL SULINSvOW 
jo 1a(GO 
UOTTSOd 
0} onp souoyd ul OSION 
0907] OS A — SUOFREM JO BxRY — “O90T OSA 
y/wy OL - 09 y/Wy O€ y/wy OI : Jo Bunsisuos 


*(eyyeydysa AA) YopUurTA 
‘sodpliq ASBMB UO aSTOU JO SpUOL 


ule] sa} Jo poadg 


‘Q04JO [eUaD UYyRqsepung oy} Aq SOT UE nO poles 


Junsvoul dABIBdWOD JO S}[NSIy 


1732 


in principle given good results, and are 
invaluable for modern bridges of limited 
thickness, but for economic reasons, it 
will shortly be necessary to decide upon 
a standard type of construction, using to 
the greatest possible extent the standard 
components used for the construction of 
the permanent way, and dimensioning the 
elastic components in such a way that for 
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of rails on modern caisson or full web 
metal girder bridges that the running 
noise of the trains is less damped out and 
the dull rumbling near the bridges is 
louder than on metal bridges with an 
unbroken layer of ballast. To establish 
the facts objectively, the Cologne Bundes- 
bahn Administration measured the noise 
caused by railway vehicles on three dif- 
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TypA: 5.42 Typ B: §.27 
Fig. 2. — Cross section of bridge for the new K6nigsallee at Bochum. 
N. B. — Bauhodhe = height of construction. — Spannbeton = prestressed concrete. — Rinnengefalle = 


slope of the flow. 


a load per wheel of 6 t, the rail can fall 
about 1 mm in line with its fastening. 
The separate parts required for this stand- 
ardised form of construction should be 
available from the permanent way stores, 
with the exception of the compensation 
wedges used to make up any differences 
in level in the track. . 


Measurement of noise 
of metal railway bridges. 


It is often claimed from subjective 
observations that with the direct fastening 


ferent bridges in living areas of the city, 
on one of which there was a_ ballasted 
track whilst on the two others the track 
was laid on rubber plates. To obtain 
comparable results, three bridges close to 
one another were selected, of approxi- 
mately equal span — about 15 m — over 
which the same trial train was run, con- 
sisting of a series 50 steam locomotive, 
a mixed rake and a V 80 Diesel locomotive, 
at speeds of 10, 30 and 60 to 70 km/h. 
‘The result of the measurements, which are 
grouped together in the table, shows that 
the noise on the old bridge with a layer 
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of ballast and on the modern bridges 
where the track rests on rubber plates on 
a deck of thin sheets are more or less 
identical, so that both types can be used 
without inconvenience on railway bridges 
in cities. 

The technical evolution, the broad out- 
lines, which we have mentioned above, 
has led, as we shall show later on by means 
of several examples, to some very interest- 
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Ist June 1957, so that now the bridge on 
the site of the old station over the future 
Kénigsallee the present width and_ siting 
of which no longer meet the requirements 
of the increased road traffic will now be 
renovated and widened. Six tracks cross 
the avenue on six single track precast 
concrete decks with a span of nearly 31 m, 
1.72 m high (fig. 2). This height, only 
1/18th of the span, is very low compared 


Fig. 3. — View of the new bridge over the Konigsallee at Bochum (photograph of the model). 


ing examples of railway bridges in large 
cities. 


Bochum : 
Bridge over the Konigsallee. 


In the reconstruction of the city of 
Bochum, the new central station was built 
800 m to the east of the old station, 
which was severely damaged during the 
war. As a result several bridges had to 
be built, for the decks of which full pre- 
cast concrete slabs were used exclusively, 
as this made it possible to make the whole 
of the bridge away from the railway. The 
new station was put into service on the 


with concrete railway bridges and has been 
made possible because of the fact that 
the full slabs used for the decking are 
made of high quality concrete, entirely 
prestressed, and that the rails are fastened 
directly to the concrete slabs. 

In the exterior arrangement of the 
bridge, the modern rounding off between 
the deck slabs and_ the cantilever will 
be noted in particular, as it differs con- 
siderably from the traditional forms, but 
gives a very light aspect to them 70 im 
thick slabs. The special features are shown 
in the model of the bridge which is on 
view at the International Building Exhibi- 
tion at Berlin (fig. 3). One of the three 
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models of the deck is made of plexiglas 
in order to show the siting and arrange- 
ment of the 26 mm dia. prestressing steels, 
with a total prestressing of 4200 t per deck 
(fig. 4). 


ITT 
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shaped bridge section, the strong base plate 
of which is connected to the main lateral 
carrying elements by components which 
resist torsion. This method was made use 
of in 1953 when building the Zuckerdamm 


& 
= 


Fig. 4. — View of the new bridge over the Kénigsallee at Bochum (photograph of the model). 


Neuss: Bridge over 
the new southern by-pass. 


As at Bochum, in the south part of the 
city a new bridge is being built where a 
new by-pass crosses the present single track 
main line from Duren to Neuss, in the 
form of a continuous deck with two spans 
of approximately 18 and 22 m. On this 
bridge likewise, the rails are fastened 
directly to the concrete slabs with rubber 
plates between, so that the height of the 
bridge is only 1.28 m 1/17th of the 
span. In the case of still lower bridges 
instead of slabs it is possible to use a U 


bridge at Neustadt (Holstein) and in 1957 
for the bridge over the motor road from 
Cologne to Aix-la-Chapelle on the Duren- 
Julich line (fig. 5). 

Thanks to their adaptability and low 
height, prestressed concrete bridges are now 
so similar to metal bridges that nowadays 
prestressed concrete and steel are com- 
peting more and more against each other 
in the cities, even under difficult condi- 
tions. 

Frankfort-on-Main : 
Bridge over the Mérfeld road. 


On the outskirts of the city of Frankfort- 
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on-Main, the Mérfeld road has been made 


as wide as the motor roads so that it 
can be used as an access road to the 
crossing of the Frankfort motor roads. 


For this to be done, it was also necessary 
to widen the three track bridges on the 
Frankfort-South-Frankfort Sportfeld and 
Frankfort-South-Frankfort Niederrad, to 
increase the opening from 14 m to 2 
x 15 m with a crossing angle of 54°. 
The Morfeld road which is very narrow 


at the crossing but carries a great deal 
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the lines were closed. Four web plates 
and base and covering plates form a three 
compartment hollow caisson (fig. 6). To 
save weight, the base plates of the two end 
compartments are sheets of variable thick- 
ness welded according to the curve of the 
moments; as for the covering sheets of 
the two end compartments, these are 
strengthened to the required extent by 
means of plates welded on the inside. 
One deck weighs in round figures 68 t 
= 1.7 t/m. For the 2 m wide public 


Coupe transversale. 


bate Longitudinal and tr 


ansversal sections of the prestressed concrete slabs for the 


bridge over the Cologne - Aix-la-Chapelle motor road on the Duren-Jiilich line. 


of traffic only had to be closed to traf- 


fic at certain hours for the inevitable 
work on the road. Only one of the 
three tracks could be closed to traffic 


at once, and only for as short a time as 
possible. These reasons led to the adop- 
tion of three light metal hollow caisson 
spans with slightly lowered tracks, laid 
on rubber plates, in order to keep to the 
prescribed constructional height of 1 m 
which was put in place by two railway 
cranes in the short intervals during which 


footpath which also had to be included 
on this site, a hollow caisson metal deck 
1.05 m high and 0.80 m wide was provided 
with cantilever brackets on each side. 
Owing to their smooth inside and_ side 
walls, and the simplicity of the longitudinal 
drainage above the abutments and_ pier, 
maintenance is simplified and cheaper, and 
the life certainly extended compared with 
the old metal bridges. Figure 7 shows 
the first of the new bridges shortly after 
erection. 
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Hamburg: Bridge at crossing 
of the Berliner Tor station. 


A new single track bridge has to be 
erected at Hamburg, at the Berliner Tor 
urban station, when the urban line from 
Hamburg central station to Hamburg Ber- 


Flansch 150-10 
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beams resting on two supports. In order 
not to interfere with visibility on the bridge, 
the sheet girders must not come any higher 
than the bottom of the windows of the 
urban trains which later on would use 
this bridge; consequently, it is mecessary 
to use as light girders as possible, not more 


1000 


ov 
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oO 
c= 
a 
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o 
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Fig. 6. — Transversal section of metal caisson bridges for the bridge over the Mérfeld to 
Frankfort (Main) road. 
N. B. — Bauhdhe = height of construction. — Flansch = wing. — Stegbl. = web plate. — Rohr = tube. 
— Schottbl. = partitioning plate. 


gedorf is electrified, on which the line 
lies on a curve of 386 m radius. For 
the main arches of 17 m and 2 x 39 m, 
a height of 0.90 m is available. For the 
small arches of 10.6 m span, as sufficient 
height is available, composite full girders 
are to be used for the decks with the 
upper track at a lower level. For the 
main spans, it is also desirable to use full 
girders to assure uniformity of design 
throughout the bridge. In view of the 
poor foundation soil, the decks for the 
wide spans have also to be designed as 


than 2.5 m high. It is therefore proposed 
to prestress the lower chord members of 
the composite beams to some extent by 
means of prestressed components on either 
side. The weight of steel will be about 
3.6 to 4 t per m. In spite of the sharp 
curvature of the track, the main beams 
must be straight in shape; they will there- 
fore be 6 m wide, so that the service foot- 
paths can be arranged inside the main 
beams. We will return at an opportune 
moment to the technical details of the 
design and execution of the work. 


DECEMBER 1958 


Essen: Main station and bridge 
over the Kettwiger Strasse [5]. 


The narrowness of the station site made 
it necessary when reconstructing the main 
station which was severely damaged to set 
back the facade of the passenger buildings 
and consequently reduce their area. In 
addition to the waiting rooms, stalls, etc., 
already under the lines, it was consequent- 
ly necessary to add the consignment areas : 


ticket offices, cloak-rooms and_ express 
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In the case of the temporary bridges, 
which must have a reduced height whilst 
assuring that the public offices under them 
remain completely covered, a new, rational 
design has been invented, which only 
weighs 1 t/m (without footpath and rail) 
for a span of 14.3 m whilst being stroag 
enough to take an L train load. The 
inventor has applied for patents for this 
arrangement. A trapezoidal caisson sec- 
tion (fig. 8) carries on two triangular side 
caissons (fig. 8) the two rails which are 


Fig. 7. — View of the new bridge over the Morfeld-Frankfort (Main) road 
after the first deck was placed in position. 


parcels offices. To this purpose, the plat- 
form must be excavated in the station 
area, at the same time, the former No. 3 
end platform which is only connected to 
the east side subway passage isiutO: MDE 
extended to the west and 
the bridge over the Kettwiger Strasse on 
the west side of the station has to be 
increased by one track. These projects 
involve important temporary arrangements, 
with temporary bridges as low in height 
as possible, but closed in, as well as a 
great deal of bridge constructional work 
under very difficult and restricted condi- 
tions. 


side subway 


fastened to the metal deck using 20 mm 
thick rubber section plates. The low 
constructional height of 60 cm is obtained 
by making the sheet covering the caisson 
section extend over practically the whole 
width between the rails. ‘This form of 
section can naturally also be used with 
adyantage for permanent bridges — with 
certain variations in the case of wide spans. 
Just as these temporary bridges have been 
designed and built according to the latest 
welding technique for metal structures, 
the numerous permanent bridges involved 
in the reconstruction of Essen Central Sta- 
tion will make full use of modern methods 
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of construction, according to their technical 
suitability and their economy. 

The tracks and platforms over the cloak- 
room and express parcels office built in 
1953 are supported by prestressed concrete 
bridges. In the case of those tracks which 
will be above the building now to be built 
which will contain the ticket offices and 
access to the platforms, it is proposed to 
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site is reduced to the essential minimum. 
This is an extremely great advantage when 
reconstructing an important station where 
space is particularly restricted. It is as 
well to add that in view of the great 
number of prefabricated concrete parts 
(more than a hundred), the cost of manu- 
facturing and erecting them can be very 
economical [4]. 


Fig. 8. — Transversal section of the new temporary bridges for the alteration 
of Essen Central Station, 


use bridges made of five prefabricated 
concrete components, assembled by concrete 
run in on site and transversally prestressed 
steelwork to form the The decks 
made in this way will each have a span of 
11.85 m and will rest upon articulated 
supports the pieces of which are 
covered by the slabs, so that in the new 
hall the ceiling will appear to be perfectly 
flat resting upon square metal posts. ‘To 
damp out the light ceiling is 
suspended elastically under the bridges. 
With this method of construction, a con- 
siderable part of the work can be carried 
out in the contractors’ works and work on 


slabs. 


CYrOss 


noise, a 


To widen the bridge over the Kettwige1 
Strasse in order to take a new track and 
platform, a very attractive and economic 
solution has been found, a model of which 
was shown at the International Building 
Exhibition in Berlin (fig. 9). Including 
the shops alongside it, the Kettwiger Strasse 
is about 55 m wide, and is crossed by 
metal bridges with four spans of 10 m 
and three of 15 m. The new bridge is 
formed by a metal hollow trapezoidal cais- 
son with great rigidity to torsion, in which 
three single intermediate supports are 
fastened which form supports having great 
rigidity to deflection, with strongly jutting 
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cantilevers on both sides (German patent 
sought). The three supports with a single 
pillar have a square section increasing 
from bottom to top: at the base 50 
x 50 cm, at the top 105 x 105 cm. At 
the top they are as wide as the inner 
face of the hollow beam, so that they link 
up exactly with the deck (fig. 10). At the 
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favourable forms of the hollow caissons 
and the modern supports with only a 
single pillar, with which the 100 t hori- 
zontal shock of the road vehicles has not 
to be taken into account for two pillars 
as in the case of the usual support with 
two pillars, but only for one. In addi- 
tion, nearly half the cast steel needed for 


Fig. 9. — View of the new bridge for widening the bridge over the Kettwiger Strasse at Essen 
(photograph of model). 


two ends, the hollow caisson beam rests 
on two supports; the stresses perpendicular 
to the longitudinal axis of the bridge are 
absorbed by the hollow caisson which has 
great rigidity to torsion, and transmitted 
to the abutments by means of the supports 
at the ends of the bridge. The height of 
construction of the deck, which will be 
given a layer of ballast, is normal and 
amounts to 15 m = 1/10th of the span. 
The weight of the whole, including the 
pillars, brackets, footpaths and rails, 
amounts to approximately 170 £5.1,6772.27 1 
er m. The relatively low weight is 
explained by the fact of the statically 


the supports of the pillars is saved. ‘To 
balance the horizontal stresses, the supports 
of the struts are connected, below the 
surface of the road, by truss rods which 
can be regulated if mecessary with the 
supports, should any mining subsidences 
occur. Another advantage of this arrange- 
ment is the little room taken up by the 
supports, and the ereatly improved Visi- 
bility for the road traffic, compared with 
the massive piers or two pillar supports. 
Finally, nearly a quarter of the earthworks 
are saved, because the single pillar only 
needs a single foundation. Tenis “tobe 
hoped that this new form of bridge will 
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often be used in the future for road and 
railway bridges in towns, especially in the 
case of raised up roads, because the space 
under the bridge can be made much better 
use of. 


mie 


Fig. 10. — Bridge over the Kettwiger Strasse at Essen 
welded support, with caisson bridge; on the 


with full beam welded (rivetted) deck. 


Résumé. 


Although the constructional height avyail- 
able is usually low, railway bridges inside 
towns must be made as economically as 


possible and be satisfactory from «he 
aesthetic point of view. ‘They must be 
able to fulfil their functions for many 


decades without having to be modified or 
strengthened. In this connection, pre- 
ference should be given to a type of con- 
struction having the longest useful life 
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and lowest maintenance costs. It is for 
the engineers to determine by means of 
comparative studies and devices which of 
the numerous methods of construction and 
combinations thereof are technically pos- 


on the right, cross section of the new 
left, for comparison, rivetted support pillars 


and economically realisable in each 


particular case. 


sible 
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« Archiv fiir Eisenbahntechnik », a sup- 
plement of the well known review « Eisen- 
bahntechnische Rundshau » devotes its 
tenth issue to three articles of great 
technical interest. 


In the first « Das Kraftespiel an Diesel- 
lokomotiven mit Parallelkurbelantrieb und 
seine Riickwirkung auf Getriebe und 
Lager », Dr. Ing. Ch. W. Fasry gives a 
profound study of the distribution of the 
stresses in the motor mechanism and in the 
reverser-reducer of Diesel shunting loco- 
motives with coupled axles. He has drawn 
some practical conclusions which should 
aid the builders in the layout and design 
of the organs studied. 

Dr. Ing. A. D. de Pater studies in the 
second article « Das dynamisch Verhalten 
von Eisenbahnfahrzeugen in Gleisbogen », 
the dynamic behaviour of railway vehicles 


on curves. Using the analytical method of 
Logrouge, which he clearly explains in the 
foreword, he establishes equations for the 
movement of the vehicle. He applies his 
theory to the case of a locomotive with 
three coupled axles. He also calls atten- 
tion to the value, in solving such complex 
problems, of electronic counters, which in 
particular make it possible to take into 
account the non-linearity of certain factors. 
Finally, Professor Dr. Ing. Labil. Per- 
THOFF in « Die Eutropie einer Gleisentwick- 
lung > reports a permanent way of study- 
ing the output of a set of marshalling 
sidings, taking into account on the one 
hand, the dispersion of the routes taken 
at the foot of the hump by the successive 
cuts, and on the other hand, of the run- 
ning through the points by these cuts. 
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CORRIGENDUM. 


Bulletin for July 1958. 
(Madrid Congress, 1958.) 


Report on Question 4, by M. VIANI. 


Table 12. — Dimensions and tolerances for brushes and brush holders. 


Page 1053/41 : Belgian National Railways. 


+ 0.5 ( + 0.20 

Instead of : Brush holders : width thickness 
= 745) | === (0) 0e 
+ 0.5 = 0:20 

Please read : Brush holders : width thickness 
= OL25 = 0:10. 


——————— 


Bulletin for September 1958. 
(Madrid Congress, 1958.) 


Special Report on Question 4, by K. J. COOK. 


Chap. VIII. — Cost of maintenance of electric locomotives. 
On page 1381/49, second column, there is: 


y = 1000 (a + 0.0893x + 0.11621x*) 
and y = 1000 (I.l4a + 1.321x — 0.01319x"). 


These equations should read : 


\l 


y a + 89.3x + 116.21x* 
and y = Vi4a--- L3Zlis— 13.19x? 


respectively, according to a late communication received from the Pennsylvania Railroad 


Company. 
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le turbo-compresseur de suralimentation. (2000 mots 
& fig.) 


621 .436 


1958 
Revue Brown Boveri, mars, p. 142. 
KLINGELFUSS (E.M.). — Nouvelles locomotives 
Diesel-électriques des Chemins de fer fédéraux suisses. 
(1 800 mots & fig.) 


621 .431 .72 (494) 


Revue Générale des Chemins de fer. (Paris.) 


1958 625 .1 (44) 
Revue Générale des Chemins de fer, septembre, p. 437. 
MAURY (M.). — Deéviation et mise en souterrain 


de la voie ferrée entre les gares de Monaco et de Cap- 
Martin-Roquebrune. (800 mots & fig.) 


1958 625 .143 .5 
Revue Générale des Chemins de fer, septembre, p. 440. 
CASSE, — L’influence de divers systémes d’attache 


rail-traverse sur la rigidité transversale du chassis de voie. 
Essais effectués a la S.N.C.F. (4000 mots, tableaux 
& fig.) 

1958 385 (06 .4 (493) 
Revue Générale des Chemins de fer, septembre, p. 453. 

PORTEFAIX (A.). — Le matériel de chemins de fer 
a ’Exposition Universelle et Internationale de Bruxelles. 
(10 000 mots & fig.) 


1958 725 .31 (44) 
Revue Générale des Chemins de fer, septembre, p. 478. 
CHERRIER. — La reconstruction des « batiments 


des voyageurs » des petites gares sur la Région du Nord 
de la S.N.C.F. (1 200 mots & fig.) 


Revuc Générale de Mécanique. (Paris.) 


1958 621 .8 
Revue Générale de Mécanique, juillet-aoat, p. 333. 
PATIN (P.). — Les transmissions hydrauliques. 


Transmissions hydromécaniques. (4000 mots & fig.) 
1958 621 9 
Revue Générale de Mécanique, septembre, Pp. 385. 
BERTHOUD (J.), DEMAREZ (H.), HESSE (A.) 
& PELISSIER (VJ.). — Machines-outils et outillages 
d’usinage a |’Exposition « Mécanelec 58 ». (46 pages 
avec fig.) 


1958 621 


Revue Générale de Mécanique, septembre, Pp. 433. 
BLIN (A.). — L’appareillage mécanique. (5 000 mots 


& fig.) 


=—) i 


La Technique Moderne. (Paris.) 


1958 621 .31 
La Technique Moderne, septembre, p. 421. : 
Les onduleurs autonomes et leur utilisation pour lali- 


mentation de secours. (1 000 mots & fig.) 


Travaux. (Paris.) 


1958 gpa al 
Travaux, septembre, p. 874. 
KERISEL (J.). — La mécanisation des sols : Recherches 


et investigations récentes. (3 000 mots & tableaux.) 


La Vie du Rail. (Paris.) 


1958 625 .283 (44) 
La Vie du Rail, 7 septembre, p. 15. 

Les nouveaux locotracteurs de la SUNG) F.. série 
Y-7100. (1000 mots & fig.) 


1958 
La Vie du Rail, 14 septembre, pp. 7, 8 et 11. 
Terminus Poissy. Quadruplement des yoies entre 
Achéres et Poissy du km 22.513 au 25.950. — Elargisse- 
ment d’une troisieme yoie entre Sartrouyille et Maisons- 
Lafitte et extension de la commande centralisée. (1 200 
mots & fig.) 


625 .1 (44) 


1958 
La Vie du Rail, 21 septembre, p. 8. 
Electrification de la ligne principale au Chili. (200 mots 
& carte.) 


621 .33 (83) 


1958 
La Vie du Rail, 28 septembre, p. 3. 
Electrification Est-Paris. (600 mots & fig.) 


621 .33 (44) 


1958 
La Vie du Rail, 5 octobre, p. 8. 
Essais de tamponnement de wagons-citernes a la station 
de Vitry. (1 500 mots & fig.) 


625 .245 


1958 
La Vie du Rail, 12 octobre, p. 5. 
TUNINETTI (M.A.). — La double vie d’une grande 
gare : Rome-Termini. (1 000 mots & fig.) 


656 .211 (45) 


1958 625 .23 
La Vie du Rail, 12 octobre, p. 8. 
CASSY. — A la recherche d’une yoiture plus écono- 


mique. (1 000 mots & fig.) 


1958 656 .225 
La Vie du Rail, 12 octobre. p. 15. 
FRANCOIS (M.). — La _ palettisation, technique 


moderne de manutention et de transport. (3 000 mots 
& fig.) 


In German. 


Archiv fiir Eisenbahnwesen. (Berlin.) 


1958 656 (42) 


Archiv fir Eisenbahnwesen, Heft 375.261. 


WMOEBLKER (Ch) —= Die Verkehrspolitik Gross- 


britaniens in Vergangenheit und Gegenwart. (1 800 
Worter.) 
1958 38 


Heft 3, S. 298. 
Verkehr in der yolkswirt- 
(5000 Worter & Abb.) 


Archiv fiir Eisenbahnwesen, 
RAABE (K.-H.). — Der 
schaftlichen Gesaintrechnung. 


1958 656 .213 (43) 
Archiv fiir Eisenbahnwesen, Heft 3, S. 311. 

GENEST (A.). — Das Recht der Privatgleisanschliisse, 
insbesondere die Allgemeinen Bedingungen fiir Privat- 
gleisanschliisse (PAB) vom 1. Januar 1955. (7 000 Worter 
& Abb.) 


Die Bundesbahn. (Darmstadt und Koln.) 
1958 697 (43) 
Die Bundesbahn, Nr. 15, August, S. 819. 

GRAMATKE (W.). — Probleme der Wairmewirtschaft 
bei der D.B. (4000 Worter & Abb.) 


1958 656 .222 .5 
Die Bundesbahn, Nr. 16, August, S. 842. 

yon BARROS (M.). — Aktuelle Probleme des Fern- 
schnellverkehrs. (6 000 WoOrter.) 

1958 656 .257 
Die Bundesbahn, Nr. 16, August, S. 850. 

FAKINER (F.). — Senkung des Personalaufwandes 


durch Modernisierung. (4000 Worter & Tafeln.) 


1958 385 .( 
Die Bundesbahn, Nr. 17, September, S. 880. 

KRAFT (E.). — Die inhaltliche Abgrenzung zwischei 
Staatsvertrigen, hierzu ergehenden Regierungsverein 
barungen und internationalen Verwaltungsabkommen 
(6 000 Worter.) 

1958 656 .222 .4 (42 
Die Bundesbahn, Nr. 17, September, S. 889. 

ZILLER (H.). — Der sektionierte Fahrplan bei de 
Deutschen Reichsbahn. (3 000 Worter.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1958 625 .13 (4 
Deutsche Eisenbahntechnik, September, S. 425. 

GEBHARDT (R.). & GERLOFF (K.). — D 
Abbruch des Altenburger Eisenbahntunnels. (Schluss folg 
(5 000 Worter & Abb.) 
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1958 625 .13 (43) 
Deutsche Eisenbahntechnik, September, S. 434. 
STRIEGLER (W.). — Die Freilegung des Tunnels 


Altenburg als geotechnisches Problem. (4 000 Worter 
& Abb.) 


1958 624 .62 (43) 
Deutsche Eisenbahntechnik, September, S. 444. 
NOACK (K.) & KUHN (K.). — Die neue Eisen- 


bahnbriicke iiber die Havel bei Potsdam im Zuge des 
Berliner Aussenringes. (4000 W6rter & Abb.) 


1958 624 : 691 (437) 
Deutsche Eisenbahntechnik, September, S. 451. 

NEUMANN (K.-H.). — Spannbetonbriickenbau in 
der C.S.R. (2000 Worter & Abb.) 


Der Eisenbahningenieur. (Frankfurt am Main.) 


1958 625 .1 : 621 .33 (43) 
Der Eisenbahningenieur, Oktober, S. 281. 

HANST (E.). — Betriebliche und fahrplantechnische 
Massnahmen wahrend der Profilfreimachung der links- 
rheinischen Tunnel fiir die Elektrifizierung. (4 000 Worter 
& Abb.) 


1958 621 .335 
Der Eisenbahningenieur, Oktober, S. 288. 
KAISER (H.). — Elektrische Lokomotiven auf Steil- 


rampen. (1 000 Worter & Abb.) 


1958 625 .245 : 621 .335 
Der Eisenbahningenieur, Oktober, 5. ous 

CURTIUS (E.W.). — Ein Messwagen zur Unter- 
suchung elektrischer Lokomotiven. (2 000 Worter & Abb.) 


1958 621 2133 3 

Der Eisenbahningenieur, Oktober, S. 294. |. 
LAMMERT (H.). — Heizrohr — bezw. Uberhitzer- 

elementenwechsel bei Bw’en mit schlechten Betriebs- 


wasserverh4ltnissen. (1 000 Worter & Abb.) 


1958 625 .282 (43) 
Der Eisenbahningenieur, Oktober, S. 296. 

Die 3 000 PS dieselhydraulische Lokomotive der Loko- 
motivfabrik Krauss-Maffei, Miinchen. (800 Worter & 


Abb.) 


1958 614 .8 (43) 
Der Eisenbahningenieur, Oktober, S. 298. 
KAISER (B.). — Die neuen Unfallverhiitungsvor- 


schriften fiir den Baudienst. (1 800 Worter.) 


E.T.R.-Eisenbahntechnische Rundschau. 
(K6In-Darmstadt.) 
1958 625.243 
Eisenbahntechnische Rundschau, August, S. 311. 
HOFER (B.) & LORCH (E.). — Die Fertigung der 
Gms 54-Wagen im Ausbesserungswerk Fulda. (4000 
Worter & Abb.) 


1958 625614373 
Bisenbahntechnische Rundschau, August, S. 318. 
DRESSLER (A.). — Ausbréckelungen und Werk- 


stoffiiberschiebungen auf den Fahrflachen yon Eisen- 
bahnschienen. (1 500 Worter & Abb.) 


1958 625 .28 
Eisenbahntechnische Rundschau, August, S. 321. 

BRETTMANN (E.). — Zugférderungskosten — in 
Abhingigkeit yon Streckenneigung und Geschwindigkeit. 
(4000 Worter, Tafel, & Abb.) 


1958 656 .257 (43) 
Eisenbahntechnische Rundschau, August, S. 329. 

WALTENBERG (H.) & OHLEMUTZ (A.). — Das 
Gebiiude des neuen Zentralstellwerks im Hauptpersonen- 
bahnhof Frankfurt (Main). (3.000 Worter & Abb.) 


1958 656 .253 
Fisenbahntechnische Rundschau, August, S. 337. 

HOCH (J.). — Behinderung der Signalsicht bei Zug- 
begegnungen in Linkskurven. (2000 WoOrter & Abb.) 


Elektrische Bahnen. (Miinchen.) 
1958 621 .337 
Elektrische Bahnen, Heft 8, S. 169. 

HILSENBECK (K.). — Die elektrische Widerstands- 
bremse der Lokomotive Baureihe E 50. (3 000 Worter 
& Abb.) 

1958 
Elektrische Bahnen, Heft 8, S. 176. 

SANDNER (F.) & BRAUER (A.). — Die elektrische 
Ausriistung der schweren Giiterzuglokomotive Baureihe 
E 50 der Deutschen Bundesbahn. (Schluss.) (2 200 Worter 
& Abb.) 


621. 335 (43) 


1958 621 .332 
Elektrische Bahnen, Heft 8, S. 181. 
KAMMERER (A.). — Teilkapazitaten und Erdschluss- 


stroéme yon Bahnstromleitungen. (4000 Worter & Abb.) 


1958 621 .335 (436) 
Elektrische Bahnen, Heft 9, S. 193. 
ROTTER (R.). —., Neue Typenreihe elektrischer 


Triebwagen bei den Osterreichischen Bundesbahnen. 
(Fortsetzung folgt.) (6 000 Worter & Abb.) 


1958 621 .332 (43) 


Elektrische Bahnen, Heft 9, S. 204. ; 
FRITSCHE (R.). — Die 110 kV - Bahnstromleitung 
Mainz-Bingen. (5 000 Worter, Tabellen & Abb.) 


1958 PALI 2372 


Elektrische Bahnen, Heft 9, S. 214. 

TRAUSCHEL (E.). — Selbsttitig nachgespannte Ein- 
fachaufhangung an Beiseilen fiir Strassen- und Vorort- 
bahnen. (1 000 Worter.) 


PEG 


Elektrotechnik und Maschinenbau. (Wien.) 


1958 621 .31 
Elektrotechnik und Maschinenbau, 1. Oktober, S. 554. 
NACKE (H.). — Einfache Bestimmung des Kreis- 


diagramms der Asynchronmaschine aus dem _ Ersatz- 
schaltbild. (1 000 Worter & Abb.) 


Glasers Annalen. (Berlin.) 
1958 621 .335 (469) 
Glasers Annalen, August, S. 260. 

VETTERS (L.). — Die elektrische Ausriistung der 
dreiteiligen Triebziige Baureihe 2000 fiir Einphasen- 
Wechselstrom 50 Hz, 25 kV der Companhia dos Camin- 
hos de Ferro Portugueses. (3 000 Worter & Abb.) 


1958 G25 22 

Glasers Annalen, August, S. 266. ; 
SPERLING (E.) & BETZHOLD (Che = Ober 

ausgefiihrte Schwingungs- und Festigkeitsversuche an 


Eisenbahnfahrzeugen. (6000 Worter, Tafeln & Abb.) 


1958 625 .22 
Glasers Annalen, August, S. 276. 

WEINERT (O.). — Graphische Verfahren zur Bestim- 
mung der unteren Einschrankung yon Eisenbahnwagen. 


(1 000 Worter, Tafel & Abb.) 


1958 
Glasers Annalen, August, S. 284. 
Die Alweg-Bahn. (800 Worter & Abb.) 


625 .3 (43) 


1958 625 .233 
Glasers Annalen, September, S. 310. 
BOHM (H.). — Schaltvorgiinge und Bemessungs- 


regeln bei Wechselrichtern mit rotierendem Quecksilber- 
strahl fiir Zugbeleuchtung mit Leuchtstofflampen. 
(3 000 Worter & Abb.) 


1958 625 .15S1 
Glasers Annalen, September, S. 317. 
HADANK (K.). —_ Verschleissuntersuchungen an 


Weichenherzstiicken. (1 200 Worter & Abb.) 


1958 625 .216 
Glasers Annalen, September, S. 320. 
WEINERT (O.). — Graphische Bestimmung des 


Puffertellerdurchmessers. (700 Worter & Abb.) 


Internationales Archiv fiir Verkehrswesen. 
(Mainz.) 


1958 
Internationales Archiy fiir 
2. Juliheft; S. 281. 
BERKENKOPFE (P.). — Zur Frage der Investitionen 
im Verkehrswesen. (5 000 Worter.) 


385 .11 


Verkehrswesen, Nr. 14, 


Internationales Archiv fir 


1958 656 .223 


Internationales Archiv fir Verkehrswesen, Nr. 14, 


2. Juliheft, S. 288. 
KRAUSE (H.). — Kann die Eisenbahn Giiterwagen 


in gleicher Weise einsetzen wie Personenwagen? (2 000 
Worter.) 


656 


1958 
Nr. 14, 


Verkehrswesen, 
2. Juliheft, S. 292. 


TITZHOFF (P.W.). — Yom Wettbewerb Schiene- 


Luft. (2000 Worter & Tafel.) 


385 .11 
15-16, 


1958 
Internationales Archiv fir Verkehrswesen, Nr. 
Augustheft, S. 305. 
MOHLE (F.). — Investitionen, 
ihre Finanzierungen. (7 000 Worter.) 


Abschreibungen und 


Der Offentliche Verkehr. (Bern.) 
1958 656 .2 (494) 
Der Offentliche Verkehr, Oktober, S. 3. 
Die Zusammenarbeit der Schweizerischen Eisenbahnen. 
(2 500 Worter.) 


Schweizerisches Archiv fiir Verkehrswissenschaf: 
und Verkehrspolitik. (Ziirich.) 


1958 656 .2 (494 
Schweiz. Archiv fiir Verkehrswissenschaft und Verkehrs 
politik, Nr. 3, S. 225. 
WICHSER (O.). — Die Bau- und Betriebsplanung be 
den Schweizerischen Bundesbahnen. (5 000 Worter.) 


1958 656 (485 
Schweiz. Archiv fiir Verkehrswissenschaft und Verkehr: 
politik, Nrad, 9.250% 
SJOBERG (A.). — Das Problem Eisenbahn-Kraf! 
wagen in der schwedischen Verkehrspolitik. (6 000 Worte 
& Abb.) 


In English. 


The Engineer. (London.) 
1958 656 .25 (4 
The Engineer, August 1, p. 179. 


Signalling for main line electrification. (2 500 words 


1958 
The Engineer, August 1, p. 180. 
British railways main-line diesel-electric locomotiy 
(2 700 words & figs.) 


621 .431 .72 (4 


1958 621 .131 .3 (4 
The Engineer, August 15, p. 246; August 22, p. 2% 

LIVESAY (E.H.). — French locomotive experienc: 
(9 800 words & figs.) 
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1958 
The Engineer, August 22, p. 293. 
TRIPP (G.W.). — Another car ferry — 
« Compiégne ». (1 200 words & figs.) 


656 .211 .7 (44) 


M.V. 


1958 
The Engineer, August 22, p. 294. 
Railbuses on British Railways. (1 100 words & figs.) 


621 .431 .72 (42) 


Engineering. (London.) 


1958 62 
Engineering, August 15, p. 212. 
ERSKINE CROSSLEY (F.R.). — Non-linear vibra- 


tions in mechanical systems. (4 500 words & figs.) 


1958 
Engineering, August 15, p. 221. 


621 .431 .72 (42) 


Main-Line Diesel-electric locomotives. (300 words 
& figs.) 
1958 621 


Engineering, September 5, p. 304. 
EDWARDS (G.). — Nuclear propulsion. (11 000 words 
& figs.) 


1958 656 .255 
Engineering, September 26, p. 423. 
Testing packing methods for transport anywhere. 


(1 000 words & figs.) 


Indian Railways. (New Delhi.) 


1958 385 .4 (54) 
Indian Railways, June, p. 341. 
BALIGA (B.S.D.). — How public relations can aid 


administration. (1 400 words.) 


Proceedings, The Institution 
of Mechanical Engineers. (London.) 


1957 621 .431 .72 

Proceedings, The Institution of Mechanical Engineers, 
Volume 171, No. 23, p. 717. 

DYSON (A.), RICHARDS (L.J.) and WILLIAMS 
(K.R.). — Diesel engine lubricants : their selection and 
utilization with particular reference to oil alkalinity. 
(24 pages, illustrated.) 


1957 625 .214 
Proceedings, The Institution of Mechanical Engineers, 
Volume 171, No. 28, p. 795. 
SHAWKI (G:S.A.). — Journal bearing performance 
for combinations of steady, fundamental and harmonic 
components of load. (16 pages, illustrated.) 


International Transport Worker’s Journal 


(London.) 
1958 656 .25 
International Transport Worker’s Journal, No. 8-9, 
August-September, p. 179. 
WALTERS (D.). — Electronics aids the railways. 
(2 600 words & figs.) 


The Locomotive. (London.) 


1958 
The Locomotive, August, p. 152. 
Diesel-hydraulic 300 HP shunting locomotives for 
British Railways. (400 words & figs.) 


621 .431 .72 (42) 


1958 621 .431 .72 
The Locomotive, August, p. 154. 
The exclusion of dirt from Diesel locomotives. (3 400 
words.) 
1958 
The Locomotive, September, p. 163. 
NOCK (O.S.). — The locomotives of Sir William 


Stanier. IV. (to be continued.) (2 600 words & figs.) 


621 .132 .1 (42) 


1958 621 .431 .72 (42) 
The Locomotive, September, p. 167. 
North British-G.E.C. type I Diesel-electric locomotives 


for British Railways. (1 400 words & figs.) 


1958 621 .431 .72 (42) 
The Locomotive, September, p. 169. 
New railbuses for British Railways. (2 800 words 


& figs.) 


Modern Railroads. (Chicago.) 
1958 656 .212 (73) 
Modern Railroads, July, p. 66. 
SHEDD, Jr. (T.). — P & LE’s gateway yard. Long, 
narrow, efficient. (700 words & figs.) 


1958 625 .245 (73) 
Modern Railroads, August, p. 49. 


Special cars serve shippers. (2 200 words & figs.) 


Modern Transport. (London.) 


1958 625 .28 (42) 
Modern Transport, August 9, Pp. 3 


POULTNEY (E.C.). — British railways performance 
tests. (3 000 words & figs.) 


1958 656 .283 (42) 


Modern Transport, August 9, p. 5. 
Human element in rail collisions. (1 500 words & figs.) 


1958 625 .232 (42) 


Modern Transport, August 9, p. 10. 
S.R. progress at Hastings. (1 800 words & figs.) 
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1958 621 .431 .72 (42) 


Modern Transport, August WG, jor, tei 


Derby-built Diesel power. (3000 words & figs.) 


1958 621 .431 .72 (42) 
Modern Transport, August 23, p. 3; August 30, p. Ts 
Railbuses on British Railways. (2 800 words & figs.) 


1958 621 .133 .1 (42) 
Modern Transport, August 23, p. 6. 
Mechanical stokers. Three B.R. 2-10-0 Class 9 F fitted. 


(300 words & fig.) 


1958 625 .232 (4) 
Modern Transport, August 23, p. 11. 

European sleeping and restaurant cars, (400 words 
& figs.) 

1958 656 .222 .5 (42) 


Modern Transport, August 30, p. 11. 

ALDRIDGE (D.A.) & DAVISON (J.F.). — Railway 
timetables. Compilation on a digital computer. (1 600 
words & figs.) 


The Oil Engine. (London.) 

1958 621 .431 .72 (47) 
The Oil Engine, July, p. 108. 

Modern equipment for the U.S.S.R. (1 000 words 
& figs.) 

1958 
The Oil Engine, July, p. 112. 

Railcar gear control by automatic means. (700 words 
& figs.) 


621 .431 .72 


1958 621 .438 
The Oil Engine, July, p. 119. 
The gas turbine. — Gas turbine locomotive development 


surveyed. (2500 words & figs.) 


Railway Age, (New York.) 


1958 
Railway Age, August 4, p. 13. 
Trains enter this yard-fast. (800 words & figs.) 


656 .212 .5 (73) 


1958 
Railway Age, August 18, p. 23. 
LANGDON (J.). — Now — an open door on rates. 
(1 600 words.) 


656 .23 (73) 


1958 
Railway Age, August 25, p. Il. 
New hopper car proposed. (300 words & figs.) 


625 .242 (73) 


1958 
Railway Age, August 25, p. 17. 
Signals for 275 trains a day. (1 300 words & figs.) 


656 .25 (73) 


Railway Engineering. (Cape Town.) 


1958 625 .236 (68) 


Railway Engineering, August, Pp. 24. 


Sprays, nylon brushes clean 24 to 36 S.A.R. reef 


suburban coaches an hour. (1 200 words & figs.) 


1958 621 .33 


Railway Engineering, August, Pp. 26. 


COOPER (B.K.). — The 50-cycle system : A survey 


of its development and influence on electric traction. 
(2500 words & figs.) 


1958 656 .2 
Railway Engineering, August, Pp. Bip 
BEVAN (G.T.). — Track and bogie problems to 


consider when you change from steam to diesel operation. 
(1100 words & table.) 


The Railway Gazette. (London.) 


1958 625 .251) 


The Railway Gazette, July 25, p. 100. 


Braking control equipment. (1 500 words & figs.) 


1958 621 .431 .72 (42) 


The Railway Gazette, July 25, p. 103. 


Type «2» Diesel-electric locomotives for British Rail- 
ways. (1 200 words & figs.) 


1958 621 .335 (485) 


The Railway Gazette, August 1, p. 132. 


Swedish State railways 5500 HP single-phase loco- 
motives. (1 700 words & figs.) 


1958 
The Railway Gazette, August 1, p. 134. 


621 .335 (494) 


Twelvye-wheel single-phase 2400 HP _ locomotives. 
(900 words & figs.) 
1958 621 .33 


The Railway Gazette, August 1, p. 131. 
Return current through roller bearings. (600 words.) 


1958 621 .138 .1 (42) 
The Railway Gazette, August 8, p. 161. 

Motive power depot at Thornaby, N.E. Region. 
(3 600 words & figs.) 

1958 _ 621 .335 
The Railway Gazette, August 8, p. 158. 

Electric locomotive maintenance practice. (2 00€ 
words.) 

1958 625 .143 .: 


The Railway Gazette, August 8, p. 160. 
Repairing rails damaged by slipping locomotives 
(1 000 words.) 


1958 | 621 .431 .72 (42 
The Railway Gazette, August 15, p. 191. 
Py ne Royal railbuses for British Railways. (900 word 
figs.) 
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1958 621 .431 .72 (42) 
The Railway Gazette, August 22, p. 217. 

Further design of railbus for British Railways. (1 100 
words & figs.) 

1958 621 .431 .72 (42) 
The Railway Gazette, August 22, p. 219. 

Light-service Diesel-electric locomotives for 
Railways. (900 words & figs.) 


British 


1958 
The Railway Gazette, August 22, p. 226. 
Ministry of Transport Accident Report : Little London 
level crossing, November 6, 1957; British Railways, 
Eastern Region. (1 000 words.) 


656 .283 (42) 


1958 
The Railway Gazette, August 29, p. 246. 
Fully-sprung motors. (3 000 words & figs.) 


625 .285 


1958 
The Railway Gazette, August 29, p. 250. 
Washing plant for S.A.R. reef electric stock. (2 400 
words & figs.) 


625 .236 (68) 


1958 621 .338 (54) 
The Railway Gazette, September 5, p. 275. 

Electric trains for Calcutta suburban services. (1 600 
words & figs.) 

1958 
Railway Gazette, September 5, p. 279. 

Rolling stock for L.T.E. Metropolitan Line. (600 words 
& figs.) 


625 .42 (42) 


Diesel Railway Traction. (London.) 


1958 
Diesel Railway Traction, July, p. 267. 
Second railbus type for British railways. (1 500 words 
& figs.) 


621 .431 .72 (42) 


1958 GAAS 2 
Diesel Railway Traction, July, p. 270. 

Thomas electro-mechanical transmission. (1 800 words 
& figs.) 


1958 621 .431 .72 (41) 
Diesel Railway Traction, July, p. 273. 


Diesel traction on C.I.E. (2 500 words & figs.) 


1958 621 .431 .72 & 625 .174 
Diesel Railway Traction, July, p. 280. | 
Diesel snow plough. (1 200 words & figs.) 


1958 621 .431 .72 


Diesel Railway Traction, July, p. 284. 
Diesel electric locomotive fundamentals. (2 500 words 


& figs.) 


1958 621 .431 .72 


Diesel Railway Traction, August, Dp. 291. 
Large hydraulic transmission. (900 words & figs.) 


1958 
Diesel Railway Traction, August, p. 293. 
Economics of steam, diesel and electric. (1 600 words.) 


625 .28 


1958 
Diesel Railway Traction, August, p. 295. 
Hunslet hydro-mechanical transmission. (700 words 
& figs.) 


621 .43 .172 


1958 621 .431 .72 (43) 
Diesel Railway Traction, August, p. 296. 
German three-axle locomotives. (800 words '& figs.) 


1958 
Diesel Railway Traction, August, p. 297. 
Braking from high speeds. (2 200 words & figs.) 


625 .251 


1958 621 .431 .72 (43) 
Diesel Railway Traction, August, p. 300. 
Mountain-line diesel operation. (1 000 words & figs.) 


Railway Locomotives and Cars. (New York.) 


1958 621 .338 (73) 
Railway Locomotives and Cars, August, p. 212 

Budd Pioneers go into Pennsy M-U service. (2 400 words 
& figs.) 

1958 621 .33 (73) 
Railway Locomotives and Cars, August, p. 38. 

Ninth AAR Electrical Section Meeting... 
Electrical Progress. (4 200 words & figs.) 


Pacing 


1958 621 .431 .72 (73) 
Railway Locomotives and Cars, September, p. 38. 

Combustion characteristics of « Economy » fuels. 
(1 600 words.) ' 

1958 621 .431 .72 (73) 
Railway Locomotives and Cars, September, p. 60. 

EMD goes to all-electric control. (2 000 words & figs.) 


The Railway Magazine. (London.) 


1958 621 .431 .72 (41) 
The Railway Magazine, August, p. 570. 

Changeover to diesel traction in Ireland. (2 500 words 
& figs.) 


Railway Steel Topics. (Sheffield.) 
* 1958 625 .251 
Railway Steel Topics, No. 3, Vol. 4, p. 46. 
HUNDY (B.B.). — Tests on some special multiradius 
brake shoes. (3 200 words & figs.) 


— hie = 


Railway Signaling and Communications. 
(New York.) 
1958 656 .212 .6 (73) 


Railway Signaling and Communications, July, P. 18. 
Electronics sorts parcels. (1 200 words & figs.) 


1958 656 .212 (73) 
Railway Signaling and Communications, July, Pp. 24. 

Automatic classification yard in service. (4 500 words 
& figs.) 

1958 656 .254 (73) 
Railway Signaling and Communications, August, p. tS. 

Subway consolidates interlockings. (4 600 words & figs.) 


625 .214 (73) 
September, 


1958 Past 
Railway Signaling and Communications, 


Special. report on hot box detention. (3 400 words 
& figs.) 


Railway Track and Structures. (Chicago.) 


1958 625 .172 (73) 
Railway Track and Structures, June, p. 25. 

RODGERS (B.T.). — How the M & StL got a tighter 
grip on M-W inventory. (1 300 words & figs.) 


1958 624 (73) 
Railway Track and Structures, June, p. 28. 
SHU-T’IEN LI. — The case for all-welded bridges. 


(2300 words & figs.) 


In Spanish. 


Transportes. (Madrid.) 

1958 656 .23 (460) 
Transportes, No. 65, p. 156. 

IMEDIO (A.). — La tarificacion de la Red Nacional 


de los Ferrocarriles Espanoles. (3 000 palabras.) 


1958 
Transportes, No. 65, p. 180. : 
REDER (G.). — Origen y desarrollo de la industria 
de material motor y movil en Espana. (3.000 palabras 
& fig.) 
1958 
Transportes, No. 65, Pp. 200. 
SANCHEZ GAMBORINO (F.M.). — Las directrices 
legislativas de la coordinacion ferrocarril-carretera en 
Espafia. (2000 palabras & fig.) : 


625 .28 (460) 


656 (460) 


In Italian. 


Giornale del Genio Civile. (Roma.) 
1958 
Giornale del Genio Civile, giugno, p. 373. 
CESTELLI GUIDI (C.). — Il calcolo a rottura delle 
travi di fondazione. (4.000 parole & fig.) 


624 


1958 624 2 


Giornale del Genio Civile, giugno, p. 401. 
LA TEGOLA (A.). — Sul periodo di yibrazione delle 
strutture in presenza di sforzi assiali. (2 000 parole & fig.) 


Rivista di Ingegneria. (Milano.) 

1958 625 .213 
Rivista di Ingegneria, agosto, P. 905. 

CHIESA (A.) & FRANCESCHETTI (S.). — Un 

nuevo impiego di una calcolatrice elettronica analogica : 


la progettazione e la verifica delle sospensioni dei yeicoli. 
(1 500 parole & fig.) 


In Netherlands. 


De Ingenieur. (Den Haag.) 


1958 624 (492) 
De Ingenieur, n™ 37, 12 september, p. Bt. 93. 
VAN ZUIPHEN G7 — Onderzoekingen aan een 


spoorwegviaduct te Rotterdam. (Slot.) (3 000 woorden 
& fig.) 


Spoor- en Tramwegen. (Den Haag.) 


1958 656 .222 .1 (492) 
Spoor- en Tramwegen, n° 19, 11 september, p. 296. 

Geen supersonische, wel hogere snelheden dan normaal 
tussen Blerick en Helmond. N.S. experimenten ten 
behoeve van het O.R.E. (1 000 woorden & fig.) 


1958 385 (06 .4 (493) 
Spoor- en Tramwegen, n™ 19, 11 september, p. 298. 
JACOPS (A.). — De spoorwegen op de wereldtentoon- 
stelling Brussel 1958. (1 500 woorden & fig.) 
1958 
Spoor- en Tramwegen, n* 19, 11 september, p. 300. 
Public Relations en publiciteit in het verkeer. (2 000 
woorden.) 


659 


1958 621 .33 
Spoor- en Tramwegen, n™ 20, 25 september, p. 312. 

KOSTER (J.P.). — Elektrische tractie : Geschiedenis, 
betekenis, toekomst. (5 000 woorden & fig.) 


1958 621 .33 (492 
Spoor- en Tramwegen, n™ 20, september, p. 323. 

HEYLIGERS (F.J.). — Van wisselstroom naar gelijk 
stroom. Een episode uit de geschiedenis van de elektri 
fikatie der Nederlandse Spoorwegen. (2000 woordes 
& fig.) 

1958 621 .33 (492 
Spoor- en Tramwegen, n* 20, 25 september, p. 326. 

ANKERSMIT (J.E.J.). — Eén halve eeuw elektrisch 
tractie op de hoofdspoorwegen in Nederland. (5 000 woot 
den & fig.) 


— 119 — 


1958 621 .33 (492) 
Spoor- en Tramwegen, n‘ 20, 25 september, p. 337. 

VAN DER MEULEN (J.H.). — De invloed yan 
geografische en economische factoren op de geschiedenis 
yan de elektrifikatie yan de Nederlandse Spoorwegen. 
(2 000 woorden.) 


1958 621 .33 
Spoor- en Tramwegen, n™ 20, 25 september, p. 341. 

VAN STRIEN (C.P.) & VAN HOEFLAKEN (N.). — 
Economische aspecten van de elektrifikatie. (3 000 woor- 
den & fig.) 


In Portuguese. 


Boletim da C.P. (Lisboa.) 


1958 656 .211 .5 
Boletim da C.P., outubro, p. 4. 
LIBANIO PEREIRA (A.). — A mecanizacao das 


bilheteiras das estacdes. (2000 palavras & fig.) 


Técnica. (Lisboa.) 
1958 691 
Técnica, n° 284, julho, p. 733. 
DE SOUSA COUTINHO (A.). — Pozolanas, betées 
com pozolanas e cimentos pozolanicos. (Conclusao.) 
(4.000 palavras, fig. & quadros.) 


In Czech (= 91.886). 


Zelezniéni Technika. (Praha.) 


1958 656 .222 .1 (= 91 .886) 


v 
Zelezni¢ni Technika, n° 9, p. 233. 

SUSKE (A.). — Graphic calculation of train loads. 
(3 000 words & figs.) 


1958 624 (= 91 .886) 
y 
Zeleznitni Technika, n° 9, p. 246. 
¥ 
DVORAK (V.). — Checking the safety of welded 


bridges. (3 000 words & fig.) 


In Serbo-croate (= 91.882). 


Elektrotehniski Vestnik. (Ljubljana.) 


1958 621 .33 (= 91 .882) 
Elektrotechniski Vestnik, May, June, p. 156. 


LICAR (J.). — Mercury arc rectifier for railway 
electric traction. (3000 words & fig.) 


M. Weissenbruch & Co., Ltd., Printer to the King, 49, rue du Poingon, Bruxelles. 
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ANALYTICAL TABLE OF ARTICLES 


ARRANGED ACCORDING TO THE DECIMAL CLASSIFICATION 


(1958) 


3. SOCIOLOGY IN GENERAL. 
31. STATISTICS. 
313 : 656. STATISTICS RELATING TO TRANSPORTATION. 


Schweizerische Verkehrsstatistik 1956 (Swiss Transport Statistics 1956) (New Books and 
eM ak ie he a Sx sce oy 8 eR A ess 


38. COMMERCE. COMMUNICATIONS. 

385. RAILWAYS FROM A GENERAL, ECONOMIC AND FINANCIAL POINT 
OF VIEW. 

385 (02. Railway handbooks, treatises, etc. 


Directory of Railway Officials and Year Book, 1958-1959 (New Books and Publications) . 


385 (03. Dictionaries cyclopedias. 


Lexique Général des Termes Ferroviaires (General Dictionary of Railway Terms) (New 
Books and Publications) . . sled : 2 ae F en he A ee 


385 (06. Societies, associations, scientific congresses. 
385 (06 .111. International Railway Congress Association. Official documents. 
Official Information issued by the International Railway Congress Association : Meeting 


held by the Permanent Commission, in Brussels, on the 7th December 1957. Appendix : 
List of Members of the Peraianemt COOMBIAORy cs 4 nears arr TO Fy 


Meeting of the Permanent Commission, held in Ostend, on the 2nd. June 1958. Appendix : 
List of Members of the creel CGRMMEMONs 7 2 2 fie et. in pre oto eats 
Summaries adopted at the XVIIth Session of the International Railway Congress Asso- 
ciation (Madrid, 1958) gis ‘ ee ee ot Om ee 


385 (061 .4. American Railway Association. 


Association of American Railroads. Signal Section. Committee Reports, 1956 fiscal year 
(September 22, 1956 - September 21, 1957) (New Books and Publications). . . + + - 


385 (08. Annual reports of railway companies and administrations. 

Report by the Railway Board on Indian Railways for 1955-1956 (New Books and 
Se Ry a I aa rd 

London Transport in 1956 (New Books and Publications ) 

Red Nacional de los Ferrocarriles Espafioles. Memoria del Consejo de Administracion, 

1956 (RENFE : Report of the Administrative Council for the year 1956) (New Books 

and Publications) . ewe et Mawes. eee Sn te BPP re 


Month. 


April 


November 


October 


March 


August 


November 


January 


Pages. 


637 


1658 


1552 


429 


1327 


1619 


719 
631 


632 


385 (09. History, description of railways, etc. 


Uno Sguardo alle Attivita delle F.S. nell’anno 1957 (Report on the activities of the Italian 
State Railways during the year 1957) (New Books and Publications) ...+-++-:->: 
Activité et productivité de la S.N.C.F. en 1957 (Activity and productivity of the SENS GF. 
during 1957) (New Books and Publications) . LAS rere tere cee ar ae 


385 (09. 2. Obituary notices. 


Obituary : Lt.-Colonel G.R.S. WILSON 
René CLAUDON 
Sir James MILNE . 


385 (09. 3. History. 


Sveriges Jarnvagar Hundra Ar (The Centenary of the Swedish Railways) (New Books and 
Publications) . ee : aaa % 


385 .1 Railways from a financial point of view. 
385 .11. Cost of construction and revenue derived. 


Financing and conserving railway properties and assets. Study and comparison for limited 
companies, partially state-owned companies and State Railways, of the financial means 
used for the normal renewal of installations and rolling stock. Forms of amortisation and 
renewal, taking into account for the latter, the slow or speedy depreciation of the 
currency. (Question 8, 17th. Congress) : 

Report (Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, Ethiopia, 
Finland, France and French Union, Western Germany, Greece, Hungary, Indonesia, 
Italy, Lebanon, Luxemburg, Netherlands, Poland, Portugal and overseas territories, 
Rumania, Siam, Spain, Switzerland, Syria, Turkey, Viet-Nam and Yugoslavia), by 
W. KELLER ee oe ee ee? : ry 

Report (America (North and South), Australia (Commonwealth of), Austria, Burma, 
Ceylon, Egypt, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, New Zealand, 
Norway, Pakistan, South Africa, Sudan, Sweden, Union of Soviet Socialist Republics 
and the United Kingdom of Great Britain and Northern Ireland and dependent overseas 
territories), by V. FELDER . ' 


Special Report, by W. KELLER 


385 . 114. Cost of carrying individual units. 
Guide to the theory of prices for transport specialists, by J. NIEHANS 


385 .4 Internal administrative organisation of railways. 


The work of the Railway Clearing House 


. 


388. RAPID TRANSIT IN CITIES 


Proposed Circle Line for New York . 


614. PUBLIC HEALTH. 
614 .5. Contagious and infections diseases. 


An end to Diesel dermatitis . 


Month. 


October 


June 
August 
October 


January 


March 


May 


September 


December 


October 


December 


Pages. | 
1558 


1558 


1022 
1301 
1556 


8C 


36 


16¢€ 


15¢ 


15. 


17 


62. ENGINEERING. 

621. MECHANICAL AND ELECTRICAL ENGINEERING. 
621 .1. Steam engineering. 

621 .13. Locomotive engines. 


Hundred years of steam locomotives (New Books and Publications) . ae ae 
On the Old Lines. Locomotives round the world, by P. ALLEN (New Books and 
Publications) . Bg ee Eg Sen ER RS 26 eA aman mater ero CHIT 


621 .139. Stores. Materials. Accounts. 


On the value acquired by stocks of « bulk materials » according to their « law of movement », 
by Dr. Eng. C. MUSCIA. ; 


621 .3. Electrical engineering. 


Advantage of the use of high speed electronic apparatus for certain administrative work 
such as : 1) the making out of pay slips; 2) traffic and stores accounts; 3) the checking 
of the movement of empty and loaded freight wagons, thereby improving the distribution 
of rolling stock; 4) compiling more rapidly already existing statistics, thus having also 
the possibility of preparing new ones. (Question 7, 17th. Congress) : 

Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
Egypt, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, New Zealand, Norway, 
Pakistan, South Africa, Sudan, Sweden, Union of Soviet Socialist Republics and the 
United Kingdom of Great Britain and Northern Ireland and dependent overseas 
ertoesee) by Stem UBBE ocr ees 


Report (Austria, Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, 
Ethiopia, Finland, France and French Union, Western Germany, Greece, Hungary, 
Indonesia, Italy, Lebanon, Luxemburg, Netherlands, Poland, Portugal and overseas 
territories, Rumania, Siam, Spain, Switzerland, Syria, Turkey, Viet-Nam and Yugo- 
slavia), by B.H. de FONTGALLAND . Oe tee eset eed. Gees cert ‘ ee 


Special Report, by B.H. de FONTGALLAND . 


621 .3 (03. Dictionaries, cyclopedias. 


Lexikon der Hochfrequenz-, Nachrichten- und Elektrotechnik (Dictionary of high frequency, 
telecommunications and industrial electricity techniques) (New Books and Publications ) 


621 .32. Electric lighting. 
621 .33. Electric railways and tramways. 
621 .335. Electric locomotives. 


Comparative study of the periodical maintenance and repair of electric locomotives, in 
particular as regards : the wear of the tyres (influence of the wheel diameter, the axle- 
load, the speed, the type of bogies and eventually undulatory wear of the rails, etc.); 
the maintenance of traction motors and their transmission (flash at the collectors and 
methods of coping with it, use of roller bearings for the suspension of the motors and 
the hollow shafts, etc.); lubricants used (classical and such new types as bisulphide of 
molybdenum); wear of the friction strips of the pantographs. Kind of work and 
periodicity. Organisation of the maintenance and influence of common user (banalisation) 
of the locomotives. Prime cost in relation to the type of equipment and the age of the 
engines. (Question 4, 17th. Congress) : 

Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
Egypt, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, New Zealand, Norway, 
Pakistan, South Africa, Sudan, Sweden and the United Kingdom of Great Britain and 
Northern Ireland and dependent overseas territories), by K.J. COOK . ae 


- Supplement to Report, by K.J. COOK. 


Month. 


April 


October 


March 


April 


May 


September 


November 


March 
August 


Pages. 


636 


1560 


sw 


435 


695 
1415 


1658 


219 
1279 


Month. Pages. 
Report (Austria, Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, 
Ethiopia, Finland, France and French Union, Western Germany, Greece, Hungary, | 
Indonesia, Italy, Lebanon, Luxemburg, Netherlands, Poland, Portugal and overseas 
territories, Rumania, Siam, Spain, Switzerland, Syria, Turkey, Union of Soviet Socialist | ae is 


Republics, Viet-Nam and Yugoslavia), by Marion VLAN © no os ke oe eee 
Special Report, by K.J. COOKS ca September 136 


621 .4. Air, gas and oil engines. 
621 .43. Ignited-gas engines. Internal combustion engines. 


621 .431. General. 
621 .438. Engines-turbine types. 
Op. 6 S00-Hesturbines ready to. roll, «2.405 #2 pe ee ae November | 159 


624. BRIDGES AND ROOFS. 


Problems presented by the ageing of bridges and viaducts. Long term effets of fatigue and 
corrosion in steel bridges and weathering of masonry. Rational methods of maintenance | 
of bridges. Repair and strengthening. (Question 1, 17th. Congress) . tee ae 
Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
Egypt, Western Germany, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, | 
New Zealand, Norway, Pakistan, South Africa, Sudan, Sweden, Union of Soviet Socialist 
Republics and the United Kingdom of Great Britain and Northern Ireland and dependent 
overseas territories), by Fr. LEMMERHOLD. ....-+-+--+++-++++ +s +2: May 62 
Report (Austria, Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, 
Ethiopia, Finland, France and French Union, Greece, Hungary, Indonesia, Italy, 
Lebanon, Luxemburg, Netherlands, Poland, Portugal and overseas territories, Rumania, 
Siam, Spain, Switzerland, Syria, Turkey, Viet-Nam and Yugoslavia), by Dr-Ing. 
G. CIVIDALLI Te te 0 eye igs eae — ee SR June 8: 
Special Report, by Dr.-Ing. G. CIVIDALLT . . . . 2 55s 4 ee es eos we September 13: 
A new bridge with three chord members or booms now being constructed in Japan, by | 
er WAKA BEAR. feos. us Js December 13’ 


See ccc. gt conneniy’ On HOSEL glum to iota ee, ee nase a » | ay. 
625. RAILWAY AND ROAD ENGINEERING. 
625 .1. Way and works. 

625 .11. Scheme for a railway. 

625 .112. Gauge. 


625 .113. Longitudinal section. Gradients. Curves. 


Calculation of superelevation and length of transition curves for high speed working 
by J. CHAPPELLET . Sie aah nag aa 


January 
625 .12 Road bed. | 
625 .123. Drainage of formation. . | 
| 
« Inoculaled » roadbed heaves no more | Ma § 
y 
625 .13. Brick and masonry structures, bridges and tunnels. 
Centenario del Traforo del Frejus (Centenary of the piercin : jus ) 
jus y Oo 7 the 4 - 
(New Books and Publications) . te Ca eee Janua 
im sm ig 
Cellular embankment . ay Feb ; 
| SMe) A LP ad, ees A ee a er ruary s 
Rail-mounted viaduct inspection unit. Direct access t i i ; 
cal : ss to underside of viaduct arches or ue 7 


625 .14. Permanent way. 


\Langskrafte im Eisenbahngleis ( Longitudinal forces in the railway track), by J. WATTMANN 
(New Books and Publications). ..-++-:- ea een or a eS seed 


Influence of the transverse rigidity of the track on the risk of deformation due to longitudinal 
compression, by . LEYI. ar ie CES : 


Sleeper wear at rail or baseplate supports when using softwood sleepers, by Lennart BORUP 
Archiv fir Fisenbahntechnik. Folge 10 (Dezember 1957) (Eisenbahntechnische Rundschau ) 
(New Books and NT CPR i Te Ae ee ee (ee Ree 


625 .14 (01. Theory. General matters. 


Influence of the transverse rigidity of the track on the risk of deformation due to longitudinal 
compression, by Robert LEVI. ee Aa : RTA ty OS Pa 


625 .142. Supports. 
625 .142 .2. Timber supports. 


Sleeper wear at rail or baseplate supports when using softwood sleepers, by Lennart BORUP 


625 .143. Rails and their fastenings. 


Very long rails. Welding methods. Transport of long welded rails and necessary equipment 

for transporting, laying, fixing, ballast, tamping, etc. Economic aspects of the question. 
Present tendencies. (Question 2, 17th. Congress) : 

Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
Egypt, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, New Zealand, Norway, 
Pakistan, South Africa, Sudan, Sweden and the United Kingdom of Great Britain 
and Northern Ireland and dependent overseas territories), by F. JACKSON . 


Report (Austria, Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, 
Ethiopia, Finland, France and French Union, Western Germany, Greece, Hungary, 
Indonesia, Italy, Lebanon, Luxemburg, Netherlands, Poland, Portugal and overseas 
territories, Rumania, Siam, Spain, Switzerland, Syria, Turkey, Union of Soviet Socialist 
Republics, Viet-Nam and Yugoslavia), by A. Crespo MOCORREA . elon, 4 


Special Report, by A. JACOPS . 


Rail treatment pays big returns . 


625 .143 .3. Wear and breaking of rails. 


Experience obtained concerning the undulatory wear of rails ; damaging effets on the 
track, bridges, viaducts and tunnels, and on the rolling stock; research into the causes 
of this kind of wear; measures taken to avoid or to remedy it. (Question 9, 17th. Congress) : 
Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
Egypt, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, New Zealand, Norway, 
Pakistan, South Africa, Sudan, Sweden and the United Kingdom of Great Britain and 
Northern Ireland and dependent overseas territories), by N.C. VOGAN . a 
Report (Austria, Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, 
Ethiopia, Finland, France and French Union, Western Germany, Greece, Hungary, 
Indonesia, Italy, Lebanon, Luxemburg, Netherlands, Poland, Portugal and overseas 
territories, Rumania, Siam, Spain, Switzerland, Syria, Turkey, Union of Soviet Socialist 
Republics, Viet-Nam and Yugoslavia), by Luis Prieto DELGADO . ee 


Addendum to Report, by Luis Prieto DELGADO 
Special Report, by Luis Prieto DELGADO. 


Is rail corrugation due to internal stresses 2 by G. KRABBENDAM . 


7 


Month, 


April 


July 


November 


December 


July 


November 


March 


August 
September 


November 


May 


June 
August 
September 
March 


Pages. 


634 


1115 
1561 


1742 


1115 


1561 


B72 


1147 
1345 
1615 


747 


963 
1303 
1430 

411 


625 .143 .4. Rail joints and fishplates. 


« Glued » rail... A progress report on the newest method of « freezing » rail joints . 


625 .144. Plate-laying. 
625 .144 .1. Length of rails. 


Handling continuously welded rail | 


625 .15. Road appliances. 
625 . 16. Approach roads to stations. 
625 .162. Level crossing gates. 


An innovation in Switzerland. Level crossings with automatic half-barriers . 


625 .17. Permanent way. Maintenance and renewal. 
625 .171. Supervision and control of the road. 


Wayside detectors enhance safety 


625 .172. Current maintenance. 


Rail mounted trench-digging machine 
How the M & Stl got a tighter grip on M/W inventory, by B.T. RODGERS. 


625 .173. Reconstruction and renewals. 


Handling continuously welded rail . 


625 .18. Stores. Permanent way materials. Accounts. 


On the value acquired by stocks of « bulk materials » according to their « law of movement », 
Dye Di Enea Gail SLA 


625 .2. Railway rolling stock. 
Competition in connection with the problem of the hunting of railway vehicles 


Archiv fiir Eisenbahntechnik. Folge 10 (Dezember 1957) (Eisenbahntechnische Rundschau) 
(New Books and Publications) . 


625 .21. Parts of the vehicle. 
625 .213. Suspension. Bearing. Springs. 


An oscillating system with a single mass with dry frictional damping subjected to harmonic 
vibrations, by P. VAN BOMMEL 


625 .215. Bogies and Bissell bogies. Radical and convergent axles, 
625 .216. Buffers and couplings. 
Hydraulic buffer for wagons. 


New automatic coupler for main line railways, by Ad.-M. HUG . 


625 .23. Passenger carriages. 
Five unit double decker articulated rake, by W. MUSSIG . 


| 


Month. 


November 


July 


October 


» 


November 


July 


March 


October 


December 


January 


May 
August 


October 


Page 


16 


11 


425 .234. Heating and ventilation. 


eating arrangements with Diesel traction, by S. RUPEN ERs oe ea ror 
The first realisation of heating railway stock by means of radiant panels, by A. ANTONI 


625 .24. Goods wagons. 
625 .241. Bolster trucks. 


‘improved type of driver’s brake valve, fitted to E.P. brake controllers on London Transport 
rolling stock . ; ; ‘ ; ; 


625 .244. Refrigerator cars. 
The new refrigerating wagons for European refrigerated traffic, by E. SCHRODER . 


625 .245. Special wagons. 


A new special wagon on 18 pairs of wheels for the Swiss Federal Railways . 


625 .25. Hand brakes, continuous brakes, automatic brakes, etc. 
625 .251. General matters. Theory. 


Heavy braking on long grades upped wheel defects, so now the U.P. mainliners use disc 
brakes . ee ES Oe Pe Oe ee sl ee ee a oes 


625 .27. Stores. Materials. Accounts. Duplicate parts. 


On the value acquired by stocks of « bulk materials » according to their « law of movement », 
by Dr. Eng. C. MUSCIA. F ae . Ae GF ee i ee A cade 


625 .28. Railway traction rolling stock. 


Cavalcade of New Zealand locomotives, by A.N. PALMER and W.W. STEWART (New 
Books and Publications). = «+ * ++ s**t" Dp ae aie cs alba oe oes, 

Railway modernisation. AE lanes © that Tr AT Oe prec 

Maschinentechnischer Dienst (Rolling stock service technique) (New Books and Publications ) 


625 .285. Railcars. Traction vehicles in general. 


Prototype Budd railcar X. 2051 of the French National Railways (S.N.C.F.) 


Design and improvement of railcars and multiple-unit Diesel trains, as regards : traction 
power equipment (location and suspension of the engine, type of transmission); charac- 
teristics of the construction (body and bogies); weight reduction; sound-proofing, heating, 
ventilation, air conditioning (supply of power required, advantages and drawbacks); 
buffer and traction gear. Intercommunication. (Question 3, 17th. Congress) : 
Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
Egypt, Western Germany, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, 
New Zealand, Norway, Pakistan, South Africa, Sudan, Sweden, Union of Soviet Socialist 
Republics and the United Kingdom of Great Britain and Northern | reland and dependent 
overseas territories), by Dr.-Ing. G.A. GAEBLER . Pe, ase oy Fe 
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I i i i hoslovakia, Denmark, 
Report (Austria, Belgium and Colony, Bulgaria, Cambodia, Czec : 
Ethiopia, Finland, France and French Union, Greece, Hungary, Indonesia, Italy, 
Lebanon, Luxemburg, Poland, Portugal and overseas territories, Rumania, Siam, Spain, 
Switzerland, Syria, Turkey, Viet-Nam and Yugoslavia), by A.S. CANAVEZES Jr. . 


Supplement to Report, by A.S. CANAVEZES Jr.. 
Special Report, by Dr.-Ing. G.A. GABRBLBR= Fe wae 2 eee 


Trans-Europ-Express trains and the contribution made thereto by the Deutsche Bundesbahn, 
by G.A. GAEBLER . ROR Me tens 


The K LL-Express. Swedish light metal train, by E. ASPENBERG 


625 .6 Light railways. Tramways. 


In view of the development of light railways, what are the means to be adopted in order to 
reduce the operating costs of these railways and what are the resulting basic amendments 7 
Delimitation of electrification and dieselisation in relation to the traffic, capital costs 
and operating costs; co-ordination between rail and road : possibilities of mixed rail-road 
vehicles and of specialised vehicles for rail or road; principles to be followed in regard 
to investment, in order to improve the returns from the capital available for the transport 
industry. (Question 10, 17th. Congress) : 

Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
Egypt, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, New Zealand, Norway, 
Pakistan, South Africa, Sudan, Sweden, Union of Soviet Socialist Republics, United 
Kingdom of Great Britain and Northern Ireland and dependent overseas territories), 
[NFS is ALO URES ee 5 EG ee = ean . dal. 


Report (Austria, Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, 
Ethiopia, Finland, France and French Union, Western Germany, Greece, Hungary, 
Indonesia, Italy, Lebanon, Luxemburg, Netherlands, Poland, Portugal and overseas 
territories, Rumania, Siam, Spain, Switzerland, Syria, Turkey, Viet-Nam and Yugo- 
slavia), by Dr.-Ing. Ernesto STAGNI. ; ean : 


SpecidlaRepont. by S:l0ks UMAR ets, ee ee ee eee ee 
Reorganisation of the concessionary Railways in Italy, by Prof. Dr.-Ing. E. STAGNI 


651. OFFICE EQUIPMENT AND METHODS. 


Advantage of the use of high speed electronic apparatus for certain administrative work 
such as : 1) the making out of pay slips; 2) traffic and stores accounts; 3) the checking 
of the movement of empty and loaded freight wagons, thereby improving the distribution 
of rolling stock; 4) compiling more rapidly already existing statistics, thus having also 
the possibility of preparing new ones. (Question 7, 17th. Congress) : 

Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
Egypt, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, New Zealand. Norway, 
Pakistan, South Africa, Sudan, Sweden, Union of Soviet Socialist Republics and the 
United Kingdom of Great Britain and Northern Ireland and dependent overseas 
territories), by Sten UBBE 


Report (Austria, Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, 
Ethiopia, Finland, France and French Union, Western Germany, Greece, Hungary, 
Indonesia, Italy, Lebanon, Luxemburg, Netherlands, Poland. Portugal and overseas 


territories, Rumania, Siam, Spain, Switzerland, ‘Syria, Turkey, Viet-Nam and Y - 
slavia), by B.H. de FONTGALLAND . . : r pi 


Special Report, by B.H. de FONTGALLAND . 


656. TRANSPORTATION. RAILROADING. 


Die Internationale Verkehrsforschung in Deutschland (Fundamental research into inter- 
national transport questions in Germany) (New Books and Publications ) 

Schweizerische Verkehrsstatistik 1956 (Swiss Tr Sti 

N Ss 3 iss Transport Statistics 1956 New : 1 
Publications) . enn, attic ha. aes ee _ ieee 
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656 .1. Carriage by road. 


Keeping track of buses . 


656 .2. Carriage by railway. 


Corrigendum : The railways of Western Europe and America and their economic develop- 
ment, by Dr. Robert KALT : os jes , 3 


656 .211. Passenger station arrangements. 


Railway ticket office equipment 


656 .212. Goods station arrangements. 


A) Handling facilities in the goods depots for consignments in less than carloads, 

containers. General arrangement of the depots. Liaisons between the staff of the depot 
and the delivery services. 

B) Railway problems regarding the introduction of general palletisation of packages. 
(Question 5, 17th. Congress) : 

Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
Egypt, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, Netherlands, New Zealand, 
Norway, Pakistan, South Africa, Sudan, Sweden, Union of Soviet Socialist Republics 
and the United Kingdom of Great Britain and Northern Ireland and dependent overseas 
territories), by J. DORJEE a Oe ee ee et a a 

Report (Austria, Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, 
Ethiopia, Finland, France and French Union, Western Germany, Greece, Hungary, 
Indonesia, Italy, Lebanon, Luxemburg, Poland, Portugal and overseas territories, 
Rumania, Siam, Spain, Switzerland, Syria, Turkey, Viet-Nam and Yugoslavia), by 
RAMA RCHAND <--> = 3 - ON te er sul soe Re BG es 

Special Report, by M. MARCHAND . , 

Economics of various types of yard-to-yard car reporting 


Central opens young yard . 


656 .212 .5. Marshalling lines. 
Marshalling technique in the Soviet Union . 


656 .212 .8. Weighing machines. 
Car weights by the trainload 


656 .215. Heating and lighting of stations. 

656 .22. Trains. 

656 .222. Running of trains. 

Rights of Trains, by P. JOSSERAND (New Books and Publications) . 


656 .222 .5. Passenger services. Train timetables. 


of the principles which may lead to a rational and efficient organisation of same. For 
this purpose to : work out the social and economic needs and with this object in view, 
classify the passenger services according to the needs of the populations served, the 
distances, the volume of passenger traffic and its variations; fix, for each category, the 
traffic hours and advisable frequencies as well as the reasonable requirements of the public 
for comfort and speed; define the most suitable methods to draw up the timetables 
(including eventually regular interval trains services) : choice of the type of train and 


rolling stock, fixing the runs. (Question 6, 17th. Congress) : 


When changing over to electric and Diesel traction for passenger train services, research 
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Report (Austria, Belgium and Colony, Bulgaria, Cambodia, Czechoslovakia, Denmark, 
Ethiopia, Finland, France and French Union, Western Germany, Greece, Hungary, 
Indonesia, Italy, Lebanon, Luxemburg, Netherlands, Poland, Portugal and overseas 
territories, Rumania, Siam, Spain, Switzerland, Syria, Turkey, Union of Soviet Socialist 
Republics, Viet-Nam and Yugoslavia), by R. CARLIER . Roth Oat ie RAs 

Report (America (North and South), Australia (Commonwealth of), Burma, Ceylon, 
Egypt, India, Irak, Iran, Republic of Ireland, Japan, Malaysia, New Zealand, Norway, 
Pakistan, South Africa, Sudan, Sweden, Union of Soviet Socialist Republics and the 
United Kingdom of Great Britain and Northern Ireland and dependent overseas territories), 
by G.F. FIENNES . Sp he, ee 


Special Report, by G.F. FIENNE 


656 .223 .2. Utilisation and division of goods stock... 
The allocation of empty wagons by the application of operational 


research, by 
J. de LASALA. , 


656 .225. Goods service. Grouping. 
Package dynamics, by L.B. BANKS . 


656 .23. Traffic and rates. 
656 .235. Rates and conditions for carrying goods. 
The proposed new British railway freight tariffs, by J.R. PIKE. 


656 .24. Damages. Delays. Claims. 
Package dynamics, by L.B. BANKS . 


656 .25. Safety measures. Signals. 


Passenger train staff intercommunication . 
Railway modernisation. Signalling. 
Rail circuits without insulated joints . : 


Automation applied to railway operation by 


means of signal engineering, by Dipl.-Ing. 
K.F. KUMMEL . 


656 .254. 


10 years of railroad radio. Where we stand - what’s ahead . 


Automatic stopping of trains by magnetic control device, by S. 
1G 1BUWIDTENRS a : 


Experiments with television at a level crossing, by Dr.-Ing. H. WEIDLICH . 


Apparatus for communicating information at long distances, ete. 


BAUMGART and 


656 .257. Combined working of signals and points. Direct interlocking. 


Gleisbilder (Illuminated track diagrams and panels) (New Books and Publications) 


The new central signalbox at Francfort (Main) station, controlling the operation of the 
traffic in the surrounding area, by Dipl.-Ing. K.F. KUMMEL . 


656 .28. 


Report to the Minister of Transport and Civil Aviation upon the Accidents which occurred 
on the Railways of Great Britain during the year 1956, by Lt. Col. G.R.S. WILSON 
(New Books and Publications) . ; s: 3) Bat pe eee 20 ee, ee 


Accidents. 


669. METALLURGY. 


Les Chemins de fer et l’Acier (Railways and Steel) (New Books and Publications ) 
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